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15 10/30/98 issued as U.S. Patent 6,186,337 on Feb. 13, 2001 - all of 
which applications and patents are incorporated herein in their 
entirety for all purposes and with respect to all of which the 
present invention claims priority under the Patent Laws. This 
application is a continuation-in-part of U.S. Application Ser. No. 

20 10/614,697 filed 7/7/2003 which is a continuation-in-part of U.S. 
Application Ser. No. 10/236,050 filed Sep. 9, 2002 which is a 
continuation-in-part of U.S. Application Ser. No. 10/210,891 filed 
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Ser. No. 10/037,474 filed 10/19/01, which is a continuation-in-part 

25 of U.S. Application Ser. No. 09/603,531 filed 6/27/00 which is a 
continuation-in-part of U.S. Application Ser. No. 09/517,212 filed 
3/2/2000 which is a continuation-in-part of U.S. Application Ser. 
No. 09/454,722 filed on Dec. 4, 1999 which is a continuation-in- 
part of U.S. Application Ser. No. 09/390,231 filed 9/3/99; and this 

30 application is a continuation-in-part of U.S. Application Ser. No. 
09/707,277 filed 11/06/2000 which is a continuation-in-part of U.S. 
Application Ser. No. 09/183,004 filed 10/30/98 issued as U.S. 
Patent 6,186,337 on Feb. 13, 2001 — all of which applications and 
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patents are incorporated herein in their entirety for all purposes 
and with respect to all of which the present invention claims 
priority under the Patent Laws. 

5 BACKGROUND OF THE INVENTION 

Field Of The Invention 

1. The present invention is directed to glued screens for 
vibratory separator apparatuses and shale shakers; to methods for 

10 making such screens; to automated methods for making such screens; 
to screens made by such methods; to machines for making such 
screens, and to vibratory separator apparatuses and shale shakers 
with such screens. 

15 Description of Related Art 

2. The need for solids control in drilling mud used in 
hydrocarbon well drilling is well known in the prior art. Drilling 
mud, typically a mixture of clay and water and various additives, 

20 is pumped down through a hollow drill string (pipe, drill collar, 
bit, etc.) into a well being drilled and exits through holes in a 
drillbit. The mud picks up cuttings (rock) and other solids from 
the well and carries them upwardly away from the bit and out of the 
well in a space between the well walls and the drill string. At 

25 the top of the well, the solids-laden mud is discharged over a 
shale shaker, a device which typically has a series of screens 
arranged in tiered or flat disposition with respect to each other. 
The prior art discloses a wide variety of vibrating screens, 
devices which use them, shale shakers, and screens for shale 

30 shakers. The screens catch and remove solids from the mud as the 
mud passes through them. If drilled solids are not removed from 
the mud used during the drilling operation, recirculation of the 
drilled solids can create weight, viscosity, and gel problems in 
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the mud, as well as increasing wear on mud pumps and other 
mechanical equipment used for drilling. 

SUMMARY OP THE PRESENT INVENTION 

5 3. The present invention discloses, in at least certain 

aspects, screen assembly for a shale shaker, the screen assembly 
made by a method, the method including applying glue in a glue 
pattern to at least one layer of screening material useful for 
screening fluid introduced to a shale shaker, the applying done by 

10 powered moving mechanical glue application apparatus, moving at 
least one glue dispensing manifold with a plurality of spaced-apart 
glue dispensing nozzles above the at least one layer of screening 
material to apply the glue pattern, combining the at least one 
layer of screening material to a second layer of screening material 

15 forming a screen combination, moving the screen combination apart 
from the powered moving mechanical glue application apparatus, and 
cutting part of the screen combination from the rest of the screen 
combination. 

4. The present invention discloses, in at least certain 

20 embodiments, screen assembly made by a method for making a screen 
assembly for a vibratory separator, the method including moving 
with screen movement apparatus at least one layer of screening 
material below a glue application apparatus, the glue application 
apparatus including a main body a plurality of movable glue nozzles 
25 movably connected to the body, moving the movable glue nozzles with 
nozzle movement apparatus above the at least one layer of screening 
material, applying with the movable glue nozzles an amount of glue 
flowing from the glue nozzles in a pattern to at least a portion of 
the at least one layer of screening material, wherein the glue is 
30 heated moisture-curing hot melt glue, combining the at least one 
layer of first screening material with at least one layer of second 
screening material so that the at least one layer of first 
screening material is glued to the at least one layer of second 
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screening material thereby forming a screen combination, moving 
part of the screen combination onto support apparatus, cutting the 
part of the screen combination from the screen combination, and 
allowing the glue to cure; and, in one particular aspect, the 
5 screen combination is moved onto the support apparatus by dual 
opposed rollers between which moves screen combination and, 
optionally, the driven rollers are rotated at substantially the 
same rate producing a uniform screen combinartion. 

5. The present invention discloses, in certain aspects, a method 
10 for making a screen assembly for a vibratory separator, the 

vibratory separator including vibration apparatus for vibrating the 
screen assembly to impart vibratory forces to the screen assembly 
for vibrating the screen assembly during use of the screen assembly 
on the vibratory separator, the method including applying glue in 

15 a glue pattern to at least one layer of screening material useful 
for screening fluid introduced to a vibratory separator, said 
applying done by powered moving mechanical glue application means, 
and applying the glue in an amount sufficient so that said screen 
assembly while in use on the vibratory separator is able to 

20 withstand vibratory forces imparted thereto by the vibration 
apparatus of the vibratory separator, wherein the glue is moisture- 
curing hot melt glue, the method further comprising heating the 
glue, moving with powered mechanical screen movement apparatus the 
at least one layer of screening material beneath the powered moving 

25 mechanical glue application means, combining the at least one layer 
of screening material to a second layer of screening material 
forming a screen combination, moving the screen combination apart 
from the powered moving mechanical glue application means, and 
cutting part of the screen combination from the screen 

30 combination. 

6. The present invention, in certain aspects, discloses a machine 
for making a screen combination for a screen assembly for a 
vibratory separator, the machine including powered moving 
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mechanical glue application apparatus for applying glue to at least 
one layer of screening material, the powered moving mechanical glue 
application apparatus including at least one glue dispensing 
manifold with a plurality of spaced-apart glue dispensing nozzles 
5 positionable above the at least one layer of screening material to 
apply a glue pattern on the at least one layer of screening 
material, apparatus for combining the at least one layer of 
screening material with a second layer of screening material to 
form a screen combination, apparatus for moving the screen 
10 combination apart from the powered moving mechanical glue 
application apparatus, and apparatus for cutting part of the screen 
combination from the screen combination. 

V7. The screening material fed through such machines may be 

15 any desired dimensions, including, but not limited to, dimensions 
corresponding to the typical lengths or widths typically used to 
make known screens for shale shakers. PUR hot melt glue, e.g., but 
not limited to, commercially available Henkel R 183 B Glue from the 
Henkel Co. or similar glues may be used. 

20 

,8. In certain aspects, using a "nip" or dual opposed rollers 

(optionally under pressure) between which multiple screen layers 
being glued together are passed, glue moves and/or is squeezed 
upwardly between mesh in the screening layers. In one aspect a 

25 bottom nip roller (in one embodiment coated with a non-stick 
substance or tape) pushes up against a lower surface of a 
bottommost screen layer, preventing glue from moving down and out 
from the screen layer. Optionally, such a bottom roller may be 
cooled (by any known method and/or device or apparatus, including 

30 but not limited to, those disclosed or referred to herein) , thus 
increasing the viscosity of at least lower portions, if not a large 
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portion of the glue and inhibiting downward travel of the glue. 
The wires or strands of the mesh(es) restrict side-to-side glue 
movement and the glue, therefore, can only travel up into layers 
above a layer or layers to which the glue was initially applied. 
5 Optionally, the top roller is heated by any known method and/or 
device or apparatus (including, but not limited to, any disclosed 
or referred to herein) , which heats upper parts and/or layers of 
mesh(es) which results in the heating of upper portions of glue 
that has been applied to one or more layers, thus reducing the 

10 viscosity of these portions and facilitating upward passage of the 
glue through the upper layer (s) of screening material. Optionally 
the two rollers are forced together (in one aspect a pressure 
between about twenty to about fifty p.s.i.) squeezing screening 
layers together and forcing glue to move up through the mesh of the 

15 layers. 

8. The present invention, in certain aspects discloses a 

screen assembly with layers glued together by, e.g., heated (then 
cured) moisture-curing hot melt glue, and methods for producing 
such glued screen assemblies. 

20 9. The present invention, in certain aspects, provides a 

screen assembly made by an automated method according to the 
present invention. In certain embodiments of such methods moving 
mechanical apparatus powered e.g. by electricity or by fluid driven 
power apparatus (e.g. but not limited to, apparatus powered by 

25 fluid under pressure, e.g., but not limited to, hydraulic fluid 
under pressure powering hydraulic pumps and/ or motors) applies glue 
in a desired pattern to one, two, three or more layers of screening 
material. Upon curing, the glue holds together screen assemblies 
according to the present invention which have one, two or more 

3 0 layers of screening material, bonded together or not, connected 
together or not, with or without a lower support structure, and 
with or without side hookstrip mounting apparatus. Any suitable 
screening material disclosed herein or disclosed in any patent or 
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application r f erred to herein may be used. In one aspect 
screening material is used suitable for a screen assembly for 
screening drilling fluid introduced to a shale shaker that has one 
or more such screen assemblies. In certain aspects the glue used 
5 for applying a glue pattern is such that it rests on top of the 
screening material even in an uncured or un-set state and does not 
fall through or out from the screening material and rests on it for 
further steps in the method, or is such that if it does tend to 
move downwardly through layer (s) of screening material its rate of 
10 movement is such that (and it is sufficiently viscous and/ or it is 
sufficiently cured) it does not fall out from the screening 
assembly. 

10. In certain methods that are automated according to the 

present invention, powered mechanical movement apparatus moves the 

15 layer (s) of screening material with respect to glue application 
apparatus. In one aspect the powered moving mechanical apparatus 
uses a patterned roller to apply glue in a pattern to screening 
material. In another aspect, one, two or a larger plurality of 
glue nozzles are moved above the screening material (which itself 

20 may be stationary or may be moving beneath the glue nozzles) to 
apply the glue in a desired pattern. In one particular aspect a 
plurality of spaced-apart glue dispensers on a manifold are moved 
above the screening material. In certain aspects the manifold is 
oscillated with respect to the screening material and, in one 

25 aspect, there are two, three or more such manifolds. Any desired 
glue pattern may be applied. A screen or screen assembly thus made 
according to the present invention may, optionally, be mounted to 
lower support, such as a tubular frame, on a strip support, rod 
support, on a layer of coarse mesh or gridwork, or on a perforated 

30 plate or perforated piece of sheet metal. Such mounting may be any 
suitable known method disclosed in the art and any suitable known 
frame, strip support, rod support, coarse layer, or perforated 
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plate may be used — including, but not limited to, those disclosed 
in any patent or application referred to herein. Alternatively, 
according to the present invention, hookstrips may be applied on 
spaced-apart sides of glued screening material (s). 
5 11. In certain aspects of methods according to the present 

invention glue is applied with at least two nozzles so that lines 
of glue intersect and, at points of intersection, the glue pattern 
is stronger (due to the fact there is relatively more glue present 
at such points) than at points along either glue line where the 

10 lines do not intersect. 

12. The present invention discloses, in at least certain 

aspects, a screen made by a method for making a screen for a 
vibratory separator, the method including placing a substrate or at 
least one layer of screening material below a glue application 

15 apparatus, the glue application apparatus including a main body and 
a plurality of movable glue nozzles movably connected to the body, 
and applying with the movable glue nozzles an amount of glue in a 
pattern to at least a portion of the substrate or to the at least 
one layer of screening material by moving the movable glue nozzles 

20 over the substrate or over the at least one layer of screening 
material. In one such method in which a glue pattern is applied to 
a substrate, the glue pattern while still manipulable is removed 
from the substrate and is then applied in pattern form to screening 
material. 

25 13. The present invention discloses, in certain embodiments, 

a screen for vibrating screen apparatus. The screen has one or 
more upper layers of screen, screen cloth, and/ or mesh. The layer 
or layers may be mounted on frame apparatus which may include a 
solid side support on each of two spaced apart sides of the 

30 layer(s), or a full four sided screen frame, with or without one 
or more interior crossmembers such as tubular rods or hollow 
tubular members extending between the sides. A strip support or 

SC 013 CIP 9 



8 



strips of support material (e.g. flat steel) may be used beneath 
screen layer (s). In some aspects, hookstrips are used on opposed 
sides or ends of a screen made by a method according to the present 
invention so that it can be mounted in a shaker or other separator 
5 apparatus. Any known hookstrip configuration may be used according 
to the present invention. 

14. The present invention, in one embodiment includes a shale 
shaker with a frame; a "basket" or screen mounting apparatus; one 
or more screens according to the present invention as described 

10 above and below; and basket vibrating apparatus. 

15. The present invention discloses, in certain aspects, a 
screen made by methods for making screens and screen assemblies as 
disclosed herein for a vibratory separator, the methods including 
placing at least two layers (in some cases two, three or four 

15 layers) of screening material adjacent one another one on top of 
the other, introducing an amount of glue to the at least two layers 
of screening material for adhering at least portions of them 
together, the amount of glue introduced to the at least two layers 
of screening material from one, two or more manifolds each with a 

20 plurality of glue dispensing nozzles or tubes above screen layer (s) 
moved beneath the manifolds. 

16. It is, therefore, an object of at least certain preferred 
embodiments of the present invention to provide: 

17. New, useful, unique, efficient, non-obvious methods for 
25 making glued screens and screen assemblies, and such methods using 

powered moving mechanical apparatus for applying heated glue in a 
pattern to one or more layers of screening material and, in one 
aspect, with powered mechanical apparatus for moving the screen 
layer (s) beneath the glue apparatus screen assemblies with multiple 
30 layers of screening material; 

18. Such methods for making screen assemblies with one or 
more lower coarse screen members and one or more upper fine screen 
members; such screens with a lower support beneath the screen 
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layers and, in one aspect, with one or more bottom strip members, 
support strips or rods; such screen assemblies with a lower support 
frame or a lower support perforated plate; such screen assemblies 
in which screening material of adjacent screen layers is glued 
5 together with glue, e.g. but not limited to, moisture-curing hot 
melt glue; and shale shakers or vibratory separators with any such 
screen assemblies; 

19. Such methods for making screens or screen assemblies with 

a gluing system that has one, two or more manifolds each with a 
10 plurality of spaced-apart glue dispensers for applying a pattern 
of glue to screen layer (s) moving beneath the manifolds; and, in 
one aspect, with hot-melt glue sufficiently viscous to stay on a 
layer or layers of screening material to cure and glue the layers 
together ; 

15 20. A shale shaker or vibratory separator with one or more 

such screens or screen assemblies; and 

21. Methods of making such screens and machines for making 
them. 

22. The present invention recognizes and addresses the 
20 previously-mentioned problems and long-felt needs and provides a 

solution to those problems and a satisfactory meeting of those 
needs in its various possible embodiments and equivalents thereof. 
To one of skill in this art who has the benefits of this 
invention's realizations, teachings, disclosures, and suggestions, 

25 other purposes and advantages will be appreciated from the 
following description of preferred embodiments, given for the 
purpose of disclosure, when taken in conjunction with the 
accompanying drawings. The detail in these descriptions is not 
intended to thwart this patent's object to claim this invention no 

30 matter how others may later disguise it by variations in form or 
additions of further improvements. 



Description Of The Drawings 
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23. A more particular description of embodiments of the 
invention briefly summarized above may be had by references to the 
embodiments which are shown in the drawings which form a part of 
this specification. These drawings illustrate certain preferred 

5 embodiments and are not to be used to improperly limit the scope of 
the invention which may have other equally effective or equivalent 
embodiments. 

24. Figs. 1 and 2 are schematic views of apparatus according 
to the present invention for methods according to the present 

10 invention to make a screen according to the present invention. 

25. Fig. 3 is a side view of a roller apparatus for apparatus 
as in Figs. 1 or 2. 

26. Fig. 4A is an enlarged front view of part of a pattern 
roller for apparatus as in Fig. 1. Fig. 4B shows a glue bead in 

15 cross-section according to the present invention. 

27. Fig. 5A is an end view of a pattern roller according to 
the present invention. Fig. 5B is a side view of the roller of 
Fig. 5A. 

28. Fig. 6A is an end view of a pattern roller according to 
20 the present invention. Fig. 6B is a side view of the roller of 

Fig. 6A. 

29. Fig. 7 and 8 are side views of pattern rollers according 
to the present invention. 

30. Fig. 9 is a top view of a screen according to the present 
25 invention. 

31. Fig. 10 is a top view, partially cut-away, of a screen 
according to the present invention. 

32. Fig.. 11 is a side view of a pattern roller according to 
the present invention. 

30 33. Fig. 12 is a side schematic view of a system according to 

the present invention. 

34. Fig. 13A is a top schematic view of part of a system as 

in Fig. 12. Fig. 13B is a top schematic view of a system according 
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to the present invention. 

35. Figs. 14 - 16 are top schematic views of systems 
according to the present invention. 

36. Figs. 17A - 17D are top views of glue patterns applied by 
5 a system according to the present invention. 

37. Fig. 18A is a top schematic view of a glue applicator 
used to produce a screen assembly according to the present 
invention. Figs. 18B and 18C are top views of glue patterns 
according to the present invention. 

10 38. Fig. 19A - 19D are top views of glue patterns according 

to the present invention. 

39. Fig. 20 is a top view of a screen assembly component 
according to the present invention. 

40. Fig. 21A is an end view of a rolled up screen component 
15 e.g. like the screen component of Fig. 20. Fig. 2 IB is an end view 

of a rolled up screen component e.g. like the screen component of 
Fig. 20. 

41. Fig. 22A is a top view of a substrate for glue for a 
screen assembly according to the present invention. Fig. 222B is 

20 a top view that shows the substrate of Fig. 22A with a glue pattern 
according to the present invention deposited thereon. Fig. 22C 
shows the glue pattern of Fig. 22B removed from the substrate of 
Fig. 22A. Fig. 2 2D is an end view that shows the glue pattern of 
Fig. 22C in a roll. 

25 42. Fig. 23A is a side view of a screen assembly according to 

the present invention. Fig. 23B is a side view of a screen 
assembly according to the present invention. Fig. 23C is a side 
view of a screen assembly according to the present invention. Fig. 
2 3D is a side view of a screen assembly according to the present 

30 invention. 

43. Fig. 24C is a top view of a screen assembly for a 

vibratory separator according to the present invention. Fig. 24 A 
is a top view of a frame of the screen assembly of Fig. 24C and 
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Fig. 24B is a top view of screening material of the screen assembly 
of Fig. 24C. 

44. Fig. 25 is a top view of a screen assembly for a 

vibratory separator according to the present invention. 
5 45. Fig. 26A - 261 are top views of glue patterns according 

to the present invention. 

46. Fig. 27A - 27D are top views of glue patterns according 
to the present invention. 

47. Fig. 28A - 28D are top views of glue patterns according 
10 to the present invention. 

48. Fig. 29A - 29K are top views of glue patterns according 
to the present invention. 

49. Fig. 30A is a top view partially cut-away of a screen 
according to the present invention. Fig. 3 OB is an exploded view 

15 of the screen of Fig. 30A. 

50. Fig. 31 is an end view of a screen according to the 
present invention. 

51. Fig. 32 is a side cross-section view of screening 
material according to the present invention. 

20 52. Fig. 33 is a top schematic view of a screen assembly 

according to the present invention. 

53. Figs. 34A - 34C are top schematic views of screen 
assemblies according to the present invention. 

54. Fig. 35A is a top schematic view of a screen assembly 
25 according to the present invention. Fig. 35B is a side view and 

Fig. 35C is an end view of the screen assembly of Fig. 35A. Fig. 
35D is an enlargement of a hookstrip side of the screen assembly as 
shown in Fig. 35C. 

55. Fig. 36A is a top view of a screen support according to 
30 the present invention. Fig. 36B is a cross-section view along the 

length of the screen assembly of Fig. 36A. 

56. Fig. 37A is a top view of a screen support according to 
the present invention. Fig. 37B is a cross-section view along the 
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length of the screen assembly of Fig. 37A. Fig. 37C is a side view 
of the screen assembly of Fig. 37A. 

57. Fig. 38 is a top view of a screen support according to 

the present invention. 
5 58. Fig. 39A is a top view of apparatus according to the 

present invention. Fig. 39B', 39B", and 39B'" are side views of 
parts of the apparatus of Fig. 39A. 

59. Figs. 40 ' and 40" are side views of apparatus according 

to the present invention. 
10 60. Fig. 41 is a top view of textured PTFE tape used on 

rollers according to the present invention. 

61. Fig. 42A is an end view and Fig. 42B is a side view of a 
roller used in the apparatus of Fig. 39A. 

62. Fig. 43 is a top view of a screen combination support 
15 according to the present invention. 

63. Fig. 44 is a side view of a stack of screen combinations 
according to the present invention. 

64. Fig. 45 is a perspective view of a screen assembly 
according to the present invention. 

20 65. Fig. 46A is a side view and Fig. 46B is a front view of 

a heating apparatus . . 

66. Fig. 47A is an end exploded view of a screen assembly 
according to the present invention. Fig. 47B is a top view of a 
coarse mesh layer of the screen assembly of Fig. 47A. Fig. 47C is 

25 a top view of the screen assembly of Fig. 47A. 

67. Fig. 48 is a top view of a screen assembly according to 
the present invention. 

DESCRIPTION OF EMBODIMENTS PREFERRED 
30 AT THE TIME OF FILING FOR THIS PATENT 

68. Fig. 1 shows a system 1100 according to the present 
invention for making a screen 1102 according to the present 
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invention by a method according to the present invention. As shown 
the system 1100 produces a screen 1102 which includes a lower 
coarse mesh or screen 1004, an intermediate mesh or screen 1106, 
and a top mesh or screen 1108. Any one of these meshes (or 
5 screens) 1104, 1106, 1108 may be deleted. Alternatively one or 
more additional mesh layers may be added. 

69. The coarse mesh 1104 is initially wound on a roller 1111 
from which it is unwound and passes over a rotating roller 1113. 
From the roller 1113 the coarse mesh moves to a position beneath a 

10 gluing station 1120 where heated glue in a pattern is applied on 
the coarse mesh 1104. In one aspect the coarse mesh is 19 mesh 
made of wire with a diameter of about .126 inches. Of course any 
suitable mesh may be used. Sufficiently viscous hot melt glue is 
used which does not pass through and away from the mesh to which it 

15 is applied. 

70. A pattern roller 1130 applies a layer of glue in a 
desired pattern onto the coarse mesh 1104. Glue 1140 from a 
reservoir/manifold 1150 flows to a space forming a "pond" of glue 
between a first roller 1115 and a transfer roller 1117. Either or 

20 both of these rollers may be a heated roller as is well known in 
the art. Alternatively, or in addition to heat from a heated 
roller or rollers, hot air from an optional heater H may be blown 
at the roller (s) and/or at the "pond", and/or it may heat the glue 
in the reservoir/manifold 1150. The transfer roller 1117 rotates 

25 counter-clockwise as viewed in Fig. 1 and the first roller 1115 
rotates clockwise; thus a film of glue is deposited on the outer 
surface of the transfer roller 1117 which film, in turn, contacts 
parts of a pattern in or on an outer surface of the pattern roller 
1130 which rotates clockwise as viewed in Fig. 1. The film on the 

30 pattern parts of the pattern roller 1130 is applied in the pattern 
onto the coarse mesh 1104 moving beneath the pattern roller 1130. 
In another aspect, glue is applied on top of a combination of two, 
three, or more meshes prior to entering between the rollers 1161 
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(rather than on top of the coarse mesh when it comes off the roll 
1111) . In another aspect, the glue is applied only to the mesh 
from either the roll 1109 or the roll 1107. 

71. An adjustable roller 1121, whose tension against the mesh 
5 is adjustable by moving the roller up/down, supports the coarse 

mesh 1004 with glue thereon. The coarse mesh 1104 with glue 
thereon in a desired pattern determined by the pattern on the 
pattern roller 1130 advances to a pressing station 1160. The 
intermediate mesh 1106 is fed between rollers 1161 and 1162 of the 
10 pressing station 1160 from a roll 1107 as is the top mesh 1108 from 
a roll 1109. 

72. Between the rollers 1161, 1162, the three meshes are 
pressed together and the glue is pressed between all three meshes 
to bond them together. Optionally, coolant fluid from a coolant 

15 reservoir 1170 is pumped with a pump 1171 through one or both of 
the rollers 1161, 1162 to cool the mesh combination passing between 
the rollers 1161, 1162. The finished screen 1102 (including all 
three meshes and glue) exit from between the rollers 1161, 1162. 
Optionally, a fan or fans and/or air movers or other cooling 

20 device(s) 1174 may be used to cool the screen 1102. In one aspect 
moisture-curing hot melt glue is used (e.g. but not limited 
commercially available Henkel R183B hot melt glue) and water is 
applied to the hot glue to facilitate the moisture-curing; e.g. 
water is poured, sprayed and/ or misted onto the glue in combined 

25 and glued together layers of screening material. 

73. The various meshes for the screen 1102 may be fed through 
the system 1100 by hand and the finished screen 1102 may be pulled 
by hand from between the rollers 1161, 1162 and/or one or more of 
the rollers in the system may be a driven roller, rotated by a 

30 motor appropriately connected to the roller for rotating it with 
desired speed and torque (e.g., but not limited to, motors 1164, 
1165 driving rollers 1161, 1162) . A suitable gearing system may be 
used interconnecting the motor and roller. In certain aspects one 
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or more of the rolls and/or roller (s) are drive rolls and/or 
rollers which are rotated so that the mesh is moved through the 
system at a speed of between twenty and sixty feet per minute. In 
other particular aspects, the speed is about ten feet per minute. 
5 Any or all of the rolls and/or rollers may be coated with 
polytetraf luorethylene and/or plastic, ceramic, or cermet material. 
By adjusting roll and/or roller rotation speed, e.g. with suitable 
brake and/or drag apparatus, tension can be maintained on the mesh 
or meshes to keep it or them sufficiently taut while moving through 
10 the system. Motor Systems M represent (schematically) rotating 
systems for the rolls and/or rollers. Any, some, or all of the 
systems M may be deleted. 

74. Optionally, the finished screen 1102 may be wound onto a 

drum or roller 1179. 

15 75. Fig. 2 shows a system 1100a like the system 1100 of Fig. 

1 and the numerals indicate like components and similar glues may 
be used. The system 1100a does not have the gluing station 1120; 
but has a gluing apparatus for applying a desired pattern of glue 
to the coarse mesh 1104 that includes a glue reservoir/manifold 

20 1125 from which glue is supplied to a plurality of glue nozzles 
1126 (three shown) . According to the present invention, a 
sufficient number of nozzles are used sufficiently spaced-apart and 
positioned to create a desired glue pattern of heated glue on the 
coarse mesh 1104. The resulting screen 1103 is like the screen 

25 1102 and optional parts of the system 1100 may be used in the 
system 1100a. Other features of the system of Fig. 2 may be 
included in the system 1100a. 

76. In other embodiments, a fine mesh is unwound from the 
roll 1111 and fine, finer, or coarse mesh or meshes are unwound 

30 from the rolls 1107 and 1109. 

77. Fig. 3 shows one embodiment for a pressing station 1167, 
like the pressing station 1160, with rollers 1168 and 1169. A 
spring 1166 biased between a support member 1155 and a roller shaft 
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mount 1164 yieldingly urges the roller 1168 against a multi-mesh 
combination 1105. 

78. The meshes 1104, 1106, and 1108 may be any mesh or screen 

disclosed herein. The glue 1140 may be any suitable glue, 
5 including, but not limited to, polyethylene glues and hot melt 
glues at a suitable temperature for flowing to and from a 
reservoir/manifold and onto a mesh, e.g., but not limited to at 
about 250°F, between 250°F and 400°F, or at other suitable 
temperatures for the particular glue being used. 

10 79. Figs. 5A and 5B show a pattern roller 1180 useful as the 

pattern roller 1130 of the system 1100 in Fig. 1. Raised portions 
1181 on an exterior surface 1182 of the pattern roller 1180 form 
the desired pattern for applying glue to a mesh. The roller 1180 
is solid with end shafts 1183 for mounting to suitable supports for 

15 rotation. Any pattern roller disclosed herein may be solid with 
end shafts like the end shafts 1183. Alternatively, recesses, 
holes, or indentations in one or both ends of the roller may be 
used to mount the roller to an appropriate shaft, mount, or 
support. Any of the pattern rollers disclosed herein, and any 

20 other roller used in systems according to the present invention, 
including, but not limited to systems as in Figs. 1-3, may be 
coated with polytetraf luoroethylene. 

80. Figs. 6A and 6B show a roller 1180a like the roller 1180, 
but with a bore 1184 through the roller from one end to the other. 

25 Such a bored roller or "sleeve" may be installed on a common shaft 
or roller positioned as is the pattern roller 1130 in Fig. 1. With 
a plurality of such sleeves with different patterns thereon, 
changing the system to produce a different glue pattern is greatly 
facilitated. Also, a worn or degraded sleeve is easily removed and 

30 replaced. Such sleeves also facilitate clean-up of the system. 

81. It is within the scope of this invention for the roller 
1180 (and any roller according to the present invention) to include 
only the raised portions 1181 with no body or structure 
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therebeneath nor between pattern components so that the portions 
1181 and ends of the roller not only define a pattern but also form 
a perforated tube or sleeve. Such a tube or sleeve may be made 
from a piece of solid stock by machining and/or laser cutting. Any 
5 pattern for a roller described herein may be formed by grooves or 
recesses in a roller surface rather than by raised portions on a 
roller surface. 

82. Figs. 7 and 8 present pattern rollers with patterns or 
raised portions different from that of the patterns of the rollers 

10 of Figs. 5B and 6B. The rollers of Figs. 7 and 8 may have any of 
the options of the rollers of Figs. 5B and 6B (including, but not 
limited to end shafts 1183 and bore 1184 or a perforated tube 
structure) . A roller 1185 in Fig. 7 has raised lines 1186 that 
define a pattern across the roller. A roller 1187 in Fig. 8 has 

15 raised portions 1188 and 1189 that define a pattern across the 
roller. 

83. Fig. 9 shows a screen 1190 produced with a system like 
the system 1100 (Fig. 1) using a roller like the roller 1185 (Fig. 
7) . Fig. 10 shows a screen 1192 with a glue layer 1193 according 

20 to the present invention produced with a system like the system 
1100 (Fig. 1) using a roller like the roller 1187 (Fig. 8). The 
screen 1192 is like the screens disclosed in U.S. Patent 4,575,421 
(incorporated fully herein for all purposes) , but made with a 
system according to the present invention and by a method according 

25 to the present invention. The screen 1192 has three layers of mesh 
or screening material 1156, 1157 and 1158 and a lower perforated 
plate 1154. Any of the layers of mesh may be deleted and the glue 
1193 may be applied on top of any of the layers. In one aspect the 
plate 1154 is deleted. In one aspect the plate 1154 is deleted and 

30 any other support is used. The screen 1190 is like a screen 
disclosed in U.S. Patents Des. 366,040 (incorporated fully herein 
for all purposes) and U.S. 5,971,159 (incorporated fully herein for 
all purposes) . An optional frame 1190a is used around the screen 
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1190. 

84. Fig. 4A shows an enlargement of part of a pattern roller 
1196 according to the present invention which is similar to the 
roller 1180 (Fig. 5B) , but which has valleys , recesses or grooves 

5 1197 in raised portions 1198 of the roller. Glue is received 
within the grooves 1197 so that a relatively higher or thicker 
level or bead of glue is applied to a mesh by the roller as 
compared to the layer or film of glue applied by a roller like the 
roller 1180. Any raised portion of any roller disclosed herein may 

10 include such a valley recess, or groove to increase the amount of 
glue applied on a mesh. In one aspect the grooves 1197 are between 
about one-thirtysecond to one-sixteenth inches deep and in one 
particular aspect are about one-sixteenth of an inch deep. Viewed 
on end in cross-section the grooves may be V or U shaped, square- 

15 shaped, trapezoidal, or semicircular. Optionally the roller 1196 
has a bore through it (like the bore 1184, Fig. 6B) and holes are 
provided through the roller so that the roller's interior is in 
fluid communication with the grooves via the holes and glue can be 
flowed or pumped from the roller interior to the grooves to provide 

20 the glue for the pattern to be applied to the mesh. Alternatively, 
in embodiments in which the grooves are not used, holes are 
provided through the roller through the raised portions of a 
patterned surface. Fig. 4B shows a cross-section of one glue 
bead's B profile applied to a screen S with a pattern roller having 

25 grooves in raised portions of the pattern. The distance "a" is, in 
this embodiment, about one-sixteenth of an inch. Preferably the 
distance "b" is as thin as possible. It is within the scope of 
this invention to provide partial grooves or recesses in only a 
portion of the raised portions of a pattern rollers surface, e.g., 

30 but not limited to, only to the outer edges or only to the center, 
only to the edges and center, or only to certain spaced-apart 
portions on the roller to create a series of strips on the screen. 

85. Fig. 11 shows a pattern roller 1200 according to the 
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present invention which has raised pattern areas 1201 for forming 
a series of strips of glue on a screen or mesh or combination of 
layers thereof, including, but not limited to, a series of strips. 
It is within the scope of this invention to use an appropriately 
5 configured pattern roller to form any series of strips (like any 
series of strips disclosed herein for a screen or panel) on a 
screen or mesh with glue as described above. It is also within the 
scope of this invention for the areas 1201 or parts of them to have 
grooves around their entire surface (grooves or recesses as 

10 described .above) or in part of the surfaces. Such a roller with or 
without grooves may also have holes as described above for 
introducing glue from the interior of the roller to the grooves 
and/or to the raised areas. By using a roller like the roller 1200 
with only the two outer raised portions 1201, two spaced-apart 

15 sides can be created on screen or mesh. By turning a piece of such 
screen or mesh ninety degrees and feeding it again through a gluing 
system according to the present invention, two additional spaced- 
apart sides are created so that all four sides of the screen or 
mesh are glued. 

20 86. The present invention, therefore, provides in some, but 

not necessarily all, embodiments a method for making a screen 
assembly for a vibratory separator, the method including placing at 
least two layers of screening material adjacent one another one on 
top of the other, introducing an amount of glue to the at least two 

25 layers of screening material for adhering at least portions of them 
together, the amount of glue introduced to the at least two layers 
of screening material from a roller with a patterned surface 
thereon so that the amount of glue is introduced to the at least 
two layers of screening material in a pattern corresponding to a 

30 pattern of the patterned surface of the roller, the roller 
rotatably mounted adjacent the screening material. Such a method 
may include one or some (in any possible combination) of the 
following: wherein the at least two layers of screening material 
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is three layers of screening material; wherein the at least two 
layers of screening material includes at least a first layer and a 
second layer, the first layer comprising coarse mesh and the second 
layer comprising fine mesh or vice versa; wherein the at least two 
5 layers of screening material comprises at least a first layer and 
a second layer, the first layer wound onto a first roll and the 
second layer wound onto a second roll, and the method also 
including unrolling the first layer from the first roll and 
unrolling the second layer from the second roll to place the layers 

10 adjacent each other; wherein prior to placing the layers adjacent 
each other the amount of glue is applied on the first layer; 
wherein the amount of glue is applied after the at least two layers 
of screening material are adjacent each other onto a topmost layer 
of the at least two layers; wherein the patterned surface comprises 

15 raised portions on the roller; wherein the raised portions have a 
groove therein for holding glue to be applied to the screening 
material in a pattern with a raised bead portion; wherein the 
roller with the patterned surface is a first roller and a second 
roller rotatably mounted adjacent the first roller receives glue 

20 from a glue reservoir and applies the glue onto the first roller; 
wherein a third roller is rotatably mounted adjacent the second 
roller so that a pond of glue is maintained between the second 
roller and the third roller and glue from the pond of glue is moved 
by the second roller to the first roller; wherein glue is flowed 

25 directly onto the first roller from a reservoir of glue; wherein 
the patterned surface comprises raised portions on the roller and 
the raised portions have a groove therein for holding glue to be 
applied to the screening material and wherein glue is flowed to an 
interior of the first roller from a reservoir of glue and wherein 

30 the interior of the roller is in fluid communication with the 
grooves via a series of holes so that glue is movable from the 
roller's interior, to the grooves, to the patterned surface on the 
roller; the method also including pressing together the at least 
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two layers of screening material and the amount of glue; wherein 
the at least two layers are pressed together between two opposed 
rotatable rollers; wherein the glue is a hot melt glue and the 
method includes cooling the glue after it is introduced to the at 
5 least two layers of screening material; wherein at least one of the 
two opposed rotatable rollers is a driven roller; wherein coolant 
fluid is pumped through at least one of the two opposed rotating 
rollers to cool the glue; wherein the at least two layers of 
screening material include at least one first layer which is wound 

10 onto a first roll and unwound therefrom and which is supported on 
a plurality of rotatable rollers as it is unwound; wherein the 
roller is a bored roller which has a bore therethrough so that the 
bored roller is emplaceable over a common roller; wherein the 
roller with the patterned surface is a first roller, and at least 

15 a second roller is provided with a second patterned surface, the 
patterned surface of the first roller different from the patterned 
surface of the second roller; wherein each of the first roller and 
the at least a second roller have a bore therethrough so that 
either roller is emplaceable on a common shaft to apply its pattern 

2 0 to the screening material; wherein the first roll and the second 
roll are driven rolls; wherein the roller with a patterned surface 
is a driven roller; wherein the second roller is a driven roller; 
wherein the third roller is a driven roller; the method also 
including heating the amount or pond of glue or glue in the 

25 reservoir; wherein the first roll and the second roll are heated 
rolls; wherein the roller with a patterned surface is a heated 
roller; wherein the second roller is a heated roller; wherein the 
third roller is a heated roller; wherein the pattern extends over 
substantially the entire surface of the layers of screening 

30 material; wherein the raised portions with grooves are positioned 
on the pattern roller so that raised bead portions extend along 
spaced apart outer edges of the screen assembly. A screen assembly 
made by any method according to the present invention. A glue 
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pattern produced by a system according to the present invention may 
be any desired pattern, including but not limited to, any pattern 
of any glue layer or of any panel or frame or series of strips 
disclosed herein and a pattern roller with a corresponding pattern 
5 thereon is used to produce such a pattern. 

87. Fig. 12 shows a system 1300 according to the present 
invention for applying glue in a desired pattern to a screen or 
screens (or mesh or meshes) and can be used to produce any screen 
disclosed herein that employs glue or adhesive between two or more 

10 layers of screen (s) and/ or mesh(es) . 

88. Hot glue for application to screen (s) or mesh(es) or 
combination thereof is supplied to nozzles 13 01, 1302 from a glue 
apparatus 1310 through lines 1311, 1312, and 1313. Either of the 
nozzles may be deleted; or, as in the system of Fig. 2, more than 

15 two nozzles may be used. The line 1311 may be a heated line or a 
heated hose heated by optional heater apparatus 1319. Any suitable 
known glue system may be used in systems according to the present 
invention, including but not limited to hot glue systems which heat 
glue and then pump it to a flow line. In one particular aspect 

20 BulkMeter Applicators Model 5530, 5540, or 5506 commercially 
available from the Nordson Corporation of Amherst, Ohio may be used 
in systems according to the present invention (e.g. for the 
apparatus 1310 in the system of Fig. 12) . 

89. From a rotating roll 1304 a sheet of screen or mesh 1306 
25 is unwound from the roll 1304 and moved over an idler roller 1308 

to a position beneath the nozzles 1301, 1302 (or only one of them 
when one of them is deleted) . A brake 1303 provides tension on the 
screen or mesh 1306 as it is pulled from the roll 1304. In certain 
aspects a roll of woven wire (screen or mesh) between e.g. 100 to 
30 300 feet in length is rolled from the roll 1304. 

90. The screen or mesh 1306 with a glue pattern deposited 
thereon (any glue disclosed herein) moves between a rotating 
stationary (with respect to vertical position) roller 1314 and 
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rotating adjustable (with respect to vertical position) roller 
1316. In certain aspects it is preferred that the rollers 1308, 
1314 are as close together as possible. Any roller in the system 
or roll can be a "driven" roller or roll, e.g. powered by a motor 
5 with appropriate gearing, shafts, interconnections, etc., to pull 
the woven wire (screen or mesh) from the roll 1304. In one 
particular aspect the roll 1338 is a driven roll that pulls the 
woven wire from the roll 1304. The driven roll 1304 (or other 
driven roll or roller) can be rotated continuously as glue is 

10 deposited on the screen or mesh; or it can be drivingly rotated at 
intervals so that a desired portion of a layer of wire mesh is 
positioned beneath the nozzle (s) for glue pattern deposition. 
Following application of the desired glue pattern to the portion of 
the layer, the roll is again activated to remove the portion with 

15 the glue pattern and to position a new un-treated portion beneath 
the nozzle (s) . 

91. A second screen or mesh sheet 1318 unwound from a 
rotating roll 1320 and, optionally, a third screen or mesh sheet 
1322 unwound from a rotating roll 1324, are also fed between the 

20 rollers 1314, 1316 between which all the sheets are pressed 
together. Brakes 1326, 1328 provide tension as desired on the 
rolls 1320, 1324, respectively. Pressure on the combination of 
sheets may be adjusted by adjusting the vertical position of the 
adjustable roller 1316. It is within the scope of this invention 

25 to make a screen with any desired number of layers, or sheets of 
screening material (screen and/or mesh) , including, but not limited 
to a final screen product with one, two, three, four, five or more 
layers . 

92. In certain aspects the adjustable roller 1316 is 
30 positioned so that the sheets moving between the rollers 1314, 1316 

are bound together and part of the sheets are encapsulated in glue 
of the glue pattern. Either or both of the rollers 1314, 1316 can 
be a driven roller (e.g. driven with a motor M as in Fig. 1) to 
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pull the various sheets between the rollers from their respective 
rolls. The rollers may act as heat sinks removing heat from the 
glue and/or cooling fluid may be circulated through one or both 
rollers to cool the glue. 
5 93. Optionally a screen and/or mesh combination 1330 exiting 

from between the rollers 1314, 1316 may be cut to length as desired 
with a shear apparatus 1332 including a support 1334 and a shear 
device 1336; or the combination 1330 may be wound onto a roll 1338. 

94. In one particular aspect the sheet 1306 is a layer of 
10 relatively coarse wire mesh (and, in certain embodiments, may be 

any coarse wire mesh disclosed herein) ; the sheet 1318 is a layer 
of medium wire mesh (and may be any medium wire mesh, e.g., but not 
limited, between 20 mesh and 250 mesh disclosed herein) ; and the 
sheet 1322 is a layer of fine wire mesh (and may be any fine wire 
15 mesh disclosed herein) . 

95. Any suitable known movement mechanism may be used to move 
the nozzle or nozzles above a layer of screen or mesh. One 
movement mechanism 1340 is shown schematically in Fig. 13A and 
includes a first bar 1341 at right angles to a second bar 1342 on 

20 which is movably mounted a glue nozzle 1344. The second bar 1342 
has a finger 1345 that projects down into a guide channel 1343 of 
the first bar 1341. As the second bar 1342 moves with respect to 
the first bar 1341 the finger 1345 moves in the guide channel 1343 
to guide the movement of the second bar 1342. The glue nozzle 1344 

25 moves along the second bar 1342, e.g. a shaft 1346 projecting down 
from a knob 1347 moves in an elongated opening 1348 to guide 
movement of the glue nozzle 1344 with respect to the second bar 
1342. Appropriate movement of the second bar 1342 with respect to 
the first bar 1341 and simultaneously of the glue nozzle 1344 with 

30 respect to the second bar 1342 makes possible the application of a 
glue bead in a desired pattern on a screen or mesh below the nozzle 
1344. One, two, three, four or more glue nozzles may be movably 
mounted on the second bar; or a plurality of glue nozzles each with 
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its own movement mechanism may be used. Alternatively, and for any 
embodiment disclosed herein, the layer or layers of screening 
material may be moved below fixed nozzle (s) to produce a desired 
glue pattern thereon. For example a portion of a roll of mesh to 
5 have a glue pattern deposited thereon is placed on a movable and 
indexable table or other suitable support with a nozzle or nozzles 
mounted thereabove. 

96. Fig. 13B shows a system 1380 according to the present 

invention with two nozzle movement mechanisms 1381, 1832 (like the 

10 mechanism of Fig. 13A) each with a nozzle AA and a nozzle BB 
respectively. In one method according to the present invention, 
nozzle AA is moved from the indicated position 1 to a new position 
2, depositing a first glue bead on the screen or mesh 1306 (like 
that in Fig. 12) along a path from position 1 to position 2. The 

15 nozzle BB is moved (and may be moved before the nozzle AA is moved) 
from its initial position 4 to a new position 5, depositing as it 
moves a glue bead on the screen or mesh 1306 along the path from 
position 4 to position 5. The screen or mesh 1306 is then moved a 
predetermined increment (to the right or to the left as viewed in 

20 Fig. 13B) and nozzle AA is moved back to position 1 (depositing a 
new glue bead on the screen or mesh as it moves, the new glue bead 
spaced-apart from the first glue bead) and, similarly, the nozzle 
BB moves back to position 4 depositing a corresponding glue bead. 
Alternatively, both nozzles may move on to a subsequent position 

25 (instead of moving back to positions 1 and 4, respectively); 
position 3 for nozzle AA and position 6 for nozzle BB. It is 
within the scope of this invention for the nozzles to then move 
back to their initial positions following a movement or indexing of 
the screen or mesh, depositing a new glue bead when traversing the 

30 screen or mesh in the reverse direction (or not depositing a glue 
bead) . The position 1 to 2 to 3 (nozzle AA) and position 4 to 5 to 
6 (nozzle BB) movements can then be repeated. Alternatively only 
one of the nozzles may be used, moving to a second position and, 
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optionally, on to a third position, and, optionally, then back to 
the second and then the first position. Although the nozzle paths 
shown in Fig. 13B are substantially straight it is within the scope 
of this invention for either or both paths to be curved, zig zag, 
5 or wavy as viewed from above. 

97. Typically a deposited glue bead has a width as viewed 
from above of between 3/64ths and 3/32nds of an inch, and, in one 
particular aspect this width is about 1/16 inch. In certain 
aspects the distance of a glue nozzle above a layer of screen or 

10 mesh is between 3/8 inch to 5/8 inch and the nozzle (or nozzles) 
are moved at a rate of 4 to 6 feet per minute (or the layer of 
screen or mesh is moved below a stationary nozzle or nozzles at 
this rate) . 

98. Fig. 14 shows a system 1350 according to the present 
15 invention like the system of Fig. 12 in which the nozzles 1301, 

1302 are initially positioned on opposite sides of a stationary 
portion of a layer of screen or mesh 1306. Nozzle 1301 moves from 
a position A to a position B laying down a glue bead X and then 
reverses direction and moves from position B to position C laying 

20 down a glue bead Y. Simultaneously the nozzle 1302 moves from a 
position D to a position E laying down a glue bead P and then 
reverses direction and moves to a position F laying down a glue 
bead Q. As these movements of the nozzles are repeated a pattern 
R of glue is deposited on the screen or mesh 1306. When the 

25 nozzles have covered the desired portion of the layer of screen or 
mesh with the desired pattern, the layer is moved beneath the 
nozzles so that they are then positioned above a new layer portion 
to which the pattern is to be applied. Once the new portion is 
correctly positioned, the nozzles begin applying the glue pattern 

30 as before. Alternatively, the screen or mesh also moves below the 
nozzles as the glue is being dispensed. 

99. Fig. 15 shows a system 1360 according to the present 
invention like the system of Fig. 12 with a single glue nozzle 1361 
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that dispenses a glue bead onto the screen or mesh 1306 and moves 
from a position G, to a position H, then to a position I, to a 
position J, and then to a position K. By repeating this cycle of 
movement a pattern S of glue is applied to the screen or mesh 1306. 
5 When the desired pattern has been applied to a portion of the 
screen or mesh 1306, the glue flow is (optionally) shut-off, the 
screen or mesh 1306 is moved beneath the nozzle 1361 so that glue 
may be applied to another portion of the screen or mesh 1306. 
Alternatively, the layer of screen or mesh 1306 also is moved 

10 beneath the nozzle 1361 as glue is being applied thereto; or, in 
another aspect, following nozzle movement (e.g. from points G to H 
to I) the screen or mesh is moved (e.g. indexed a desired distance) 
below the nozzle and then the nozzle is moved in a reverse path 
(e.g. from points I to J to K) . 

15 100. Fig. 16 shows a system 1370 according to the present 

invention like the system of Fig. 12 with a bank of a plurality of 
glue nozzles 1372 and a glue nozzle 1371. The bank of nozzles 1372 
applies a plurality of glue beads 1373 to the screen or mesh 1306. 
The nozzle 1371 moves above the screen or mesh 1306 to apply a 

20 plurality of glue beads 1374, producing a pattern T of glue on the 
screen or mesh 1306. Either the bank of nozzles is moved with 
respect to the layer of screen or mesh 1306, or the layer is moved 
below the bank of nozzles, or both. It is also possible to move 
the entire bank of nozzles at an angle to the direction of movement 

25 of the layer of screen or mesh 1306. Also, a bank of nozzles may 
be used on the side of the layer 1306 instead of a single nozzle 
like the nozzle 1371. 

101. Figs. 17A - 17D show possible glue patterns that may be 

applied by systems according to the present invention (including, 
30 but not limited to, systems as in Fig. 13, Fig. 13B and Figs. 14 - 
16) . These patterns can be achieved by appropriate control of rate 
of movement of the screen or mesh and/ or by the rate and/or 
direction of travel of the nozzle (s). In Figs. 17A - 17D, angle 
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measurements ar in degrees (either "°" or "deg") , length 
measurements are in inches ("inches" or "in" or a number, e.g. Fig. 
17 A "1.38" is 1.38 inches) and area measurements ("sq. in.") are in 
square inches. It is also within the scope of this invention: to 
5 substitute any patterning roller described herein for any bank of 
nozzles (e.g. but not limited to the bank of nozzles in the system 
1370) ; to substitute any patterning roller described herein for any 
nozzle in any system in Figs. 12 - 16; and to use a roller to 
deposit any glue bead deposited by any nozzle in any system in 
10 Figs. 12 - 16. 

102. As with other systems described herein, the cooling of 
hot glue deposited by a nozzle or nozzles can be effected by 
applying moisture to the glue and/or by the use of one or more fans 
or coolers and/or by circulating cooling fluid through one or more 

15 rollers and/or cooled rollers that contact and/or are adjacent hot 
glue. 

103. The present invention, therefore, provides in some, but 
not necessarily all, embodiments a method for making a screen 
assembly for a vibratory separator, the method including placing a 

20 first layer of screening material below a glue application 
apparatus, and applying with the glue apparatus an amount of glue 
in a pattern to a portion of the first layer of screening material. 
Such a method may have one or some (in any possible combination) of 
the following: wherein the first layer of screening material 

25 comprises coarse mesh; wherein the first layer of screening 
material is removably wound onto a first rotatable roll, the method 
including unrolling the first layer of screening material from the 
first roll and positioning a portion of the first layer beneath the 
glue application apparatus; wherein a second layer of screening 

30 material is removably wound onto a second roll, the method further 
including unrolling part of the second layer from the second roll 
and positioning the part of the second layer adjacent part of the 
first layer to which glue has been applied, and moving the part of 
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the second layer and the part of the first layer between opposed 
rotatable spaced-apart rollers to press together the part of the 
second layer and the part of the first layer to form a pressed 
together layer of first and second layers of screening material; 
5 continuously moving the second layer and the first layer between 
the opposed spaced-apart rollers producing a continuous sheet of 
pressed together screening materials; cutting the continuous sheet 
of pressed together screening material to form sub-sheets of 
pressed together screening material; wherein the amount of glue is 

10 heated and the method further including cooling glue in the 
continuous sheet of pressed together screening material, and 
winding the continuous sheet of pressed together screening material 
onto a third roll; wherein the amount of glue is heated and the 
method further including cooling glue in the pressed together 

15 layer; unrolling part of the third layer from the third roll and 
positioning the part of the third layer adjacent part of the first 
and second layers, and moving the part of the third layer and the 
parts of the first and second layers between the opposed rotatable 
spaced-apart rollers to press them together to form a pressed- 

20 together layer of first, second and third layers of screening 
material; continuously moving the layers between the opposed 
spaced-apart rollers producing a continuous sheet of pressed- 
together screening materials; cutting the continuous sheet of 
pressed-together screening material to form sub-sheets of pressed- 

25 together screening material; wherein the amount of glue is heated 
and the method further including cooling glue in the continuous 
sheet of pressed-together screening material, and winding the 
continuous sheet of pressed-together screening material onto a 
third roll; wherein the amount of glue is heated and the method 

30 further including cooling glue in the pressed-together layer; 
wherein the glue application apparatus includes at least one glue 
dispensing nozzle and apparatus for providing hot glue to the at 
least one glue dispensing nozzle for application in the pattern 
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onto the first layer of screening material; wherein the at least 
one glue dispensing nozzle is a plurality of spaced-apart glue 
dispensing nozzles; wherein the glue dispensing apparatus has at 
least one glue dispensing nozzle and the method further including 
5 moving the at least one glue dispensing nozzle above the first 
layer of screening material to form the pattern of glue thereon; 
wherein the glue dispensing apparatus has at least one glue 
dispensing nozzle and the method further including moving the first 
layer of screening material beneath the at least one glue 

10 dispensing nozzle to form the pattern of glue on the first layer of 
screening material; wherein the glue dispensing apparatus has at 
least one glue dispensing nozzle and the method further including 
moving the at least one glue dispensing nozzle above the first 
layer of screening material to form the pattern of glue thereon, 

15 and moving the first layer of screening material beneath the at 
least one glue dispensing nozzle to form the pattern of glue on the 
first layer of screening material; the first layer is coarse mesh, 
and the second layer is medium mesh; the first layer is coarse, the 
second layer is medium mesh, and the third layer is fine mesh; 

20 wherein the pattern forms a series of a plurality of adjacent 
similarly-shaped repeating closed shaped with an open central area 
and glue bead sides, said series extending across substantially all 
the portion of the first layer of screening material to which glue 
is applied in the pattern; wherein each closed shape comprises a 

25 four-sided figure as viewed from above; wherein the four-sided 
figure is a parallelogram; wherein the parallelogram has interior 
angles of about 60°, 60°, 120° and 120°; wherein the four-sided 
figure is a rectangle; wherein the four-sided figure is a square; 
wherein at least one of the two opposed rotatable spaced-apart 

30 rollers is a driven roller; and/or heating the amount of glue, 

104. The present invention, therefore, provides in at least 

certain aspects, a screen assembly made by any of the methods 
described above according to the present invention. 
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105. Fig. 18A shows a glue applicator apparatus 1400 which has 
a main housing with appropriate controls, flow lines, etc. as are 
well known in the art and two movable nozzle manifolds 1401, 1402 
that are movably connected to the apparatus 1400 with any known 

5 suitable manifold movement apparatus. A third nozzle manifold 1403 
is secured immovably with respect to the apparatus 1400. In one 
particular aspect a scotch yoke cam arrangement may be used to move 
the manifolds 1401, 1402 with respect to the apparatus 1400. 

106. As shown by the arrow 1408 in Fig. 18A the manifolds 
10 1401, 1402 oscillate at approximately a right angle to the 

apparatus 1400, although it is within the scope of this invention 
for them to be positioned so that they oscillate at any desired 
angle with respect to the apparatus 1400 and with respect to 
screening material beneath them. An arrow 1409 indicates the 

15 direction of travel of screening material (including but not 
limited to any screening material disclosed herein) beneath the 
nozzles 1406 of the manifold 1401, nozzles 1405 of the manifold 
1402, and nozzles 1407 of the manifold 1403. Any number of nozzles 
may be used on any of the manifolds and any number of manifolds may 

20 be used, stationary or movable with respect to the apparatus 1400. 

The manifold 1403 may be deleted as may be either or both of the 
manifolds 1401, 1402. The position of the nozzles 1407 may be 
adjusted with respect to the manifold 1403 and moved as desired 
prior to glue application. Once positioned they are releasably 

25 fixed in place with any suitable fixing apparatus and/or 
fastener (s) . 

107. In certain particular aspects, an apparatus 1400 has 
movable manifolds whose oscillation rate is adjustable from 7 to 
200 oscillations per minute and whose oscillation width is 

30 adjustable up to 1.75 inches. The screening material, in certain 
aspects, is movable beneath the glue nozzles at between 5 and 30 
feet per minute and the nozzles of the movable manifolds are on 
1.65 inch centers (i.e., nozzle centers are 1.65 inches apart from 
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each other) . In certain aspects the tips of the nozzles (on all 
manifolds) are adjustable up and down so that nozzle-tip-to- 
screening material distance is adjustable between one-quarter inch 
to one-inch. The spacing of the nozzles of the manifold 1403 can 
5 be adjusted as desired. Control apparatus CA can automatically or 
as desired provide glue flow to or shut-off glue flow to any nozzle 
or any number of selected nozzles, e.g., but not limited to, every 
other nozzle. Also, either of the movable manifolds may be used in 
a stationary mode while the other oscillates. In certain 

10 particular aspects the glue beads for the screens of Figs. 18B - 
19D are as previously described herein or they are between 0.012 to 
0.05 square inches (in cross-sectional area) when applied to 
screening material moving beneath the glue nozzles at between five 
to fifteen feet per minute or between 0.007 to 0.05 square inches 

15 with material moving between fifteen to thirty feet per minute. 

Particular glues that may be used for the glue beads are known PUR 
glue and known EVA glue. 

108. Fig. 18B shows a glue bead pattern 1410 applied by an 

apparatus as in Fig. 18A (or by one of the apparatuses previously 

20 discussed above) . The lines in Fig. 18B indicate the center of 
linear glue beads and any glue bead disclosed herein may be 
employed. The screen with such linear glue beads may be sheared by 
shearing down the length of the glue bead either manually with a 
shearing device, knife or scissors or with an appropriate shearing 

25 apparatus. The distance "a" is the distance between adjacent 
horizontal vertices (as viewed in Fig. 18B) of the plurality of 
parallelograms 1411 and the distance "b" is the distance between 
adjacent vertical vertices (as viewed in Fig. 18B) of the 
parallelograms 1411. Letter "c" indicates a radius of curvature 

30 for a curve portion indicating a change in glue bead direction. In 
one particular glue bead pattern according to the present invention 
the distance "a" is about 2.90 inches; the distance "b M is about 
1.65 inches; and M c""is .13 inches. 
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109. Fig. 18C shows a glue bead pattern 1412 applied by an 
apparatus as in Fig. 18A (or by one of the apparatuses previously 
discussed above) . The lines in Fig. 18C indicate the center of 
linear glue beads (any glue bead disclosed herein may be employed 

5 for these beads) . The distance "d" is the distance between 
adjacent horizontal vertices (as viewed in Fig. 18C) of a plurality 
of parallelograms 1413 and the distance "e" is the distance between 
adjacent vertical vertices (as viewed in Fig. 18C) of the 
parallelograms 1413. Letter 11 f M indicates a radius of curvature of 

10 a curve indicating a change in direction of a glue bead. In one 
particular glue bead pattern according to the present invention the 
distance "d" is about 1.90 inches; the distance "e" is about 3.30 
inches; and "f" is .13 inches. It is within the scope of certain 
embodiments of this invention for the radius of curvature (e.g. 

15 dimension "c" or "f") to range between .01 inches and 3 inches. 

110. As with the arrow 1408, Fig. 18A, the arrow 1414 in Fig. 
18C indicates the direction of movement of the movable nozzle 
manifolds to produce the pattern 1412 (and the pattern 1410, Fig. 
18B) . With appropriate settings for the speed of movement of 

20 screening material beneath the manifolds of the apparatus 1400 and 
appropriate speed of movement of the movable manifolds a desired 
glue bead pattern may be produced. 

111. Fig. 19A shows screening material 1420 to which has been 
applied a glue bead pattern 1425 using an apparatus according to 

25 the present invention, including, but not limited to an apparatus 
like the apparatus 1400, Fig. 18A or any other apparatus disclosed 
herein. It is to be understood that any desirable glue bead 
pattern could, according to the present invention, be applied to 
the screening material 1420. Lines 1421, 1422, 1423, and 1424 

30 indicate the center line of linear a glue beads applied, e.g., by 
a manifold like the manifold 1403, Fig. 18A, with four glue nozzles 
(or a manifold with more than four nozzles, but with only four of 
them operative for this method) . Alternatively, according to the 
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present invention, the glue beads whose centers are the lines 1421- 
1424 may be applied before or after the screening material 1420 is 
fed beneath the movable nozzles that produce the pattern 1425 
(which is to be understood as extending across substantially all of 
5 the screening material 1420 although shown only partially on three 
sections thereof in Fig. 19A) . 

112. The lines 1421-1424 are shear lines along which the 
screening material 1420 may be cut following glue pattern 
deposition thereby producing three sheets of glue-patterned 

10 screening material each of desired width "g" . Thus three sheets 
are produced (of any desired length) which each has a glue bead 
along its spaced apart sides following shearing of the screening 
material along the lines 1421-1424. In one particular aspect the 
distance "g" is about 11.75 inches and the distance "h" is about 

15 1.38 inches. 

113. Fig. 19B shows screening material 1426, like the 
screening material 1420, with entire glue beads 1427-1429, 1439 
illustrated, each with a shear line down the glue bead. Fig. 19C 
shows the screening material 1426 also with vertical (as viewed in 

20 Fig. 19C) spaced-apart glue beads 1430, 1431 with shear lines 1432, 
1433. With such beads 1430, 1431 screening material sections are 
produced with ends having a glue bead edge, e.g. as the ends 1434, 
1435 of the section 1436. The screening material 1426 has a glue 
bead pattern 1438 which may be any suitable glue bead pattern and 

25 may be any glue pattern disclosed herein. The glue beads 1430, 
1431 may be applied with any suitable apparatus as described above. 
Alternatively they may be applied manually. Any glue bead 
disclosed herein may be applied manually to a substrate or to 
screening material. 

30 114. Although Figs. 19A - 19C illustrate a method in which 

three screen sub-sections extend across the width of the initial 
sheet of screening material, it is within the scope of this 
invention to produce one, two, four, five, or more screens from one 
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initial width of screening material. Fig. 19D illustrates 
screening material 1440 which has a glue pattern 1442 applied 
thereto according to the present invention. Three glue beads (not 
shown in their entirety) each have a shear line 1443, 1444, 1445. 
5 Upon shearing of the screening material 1440 along the shear lines 
1443- 1445, two screen sections 1446, 1447 will be produced. In 
one particular aspect the distance "i" is about 2.50 inches; the 
distance 11 j" about 16.50 inches; and the distance "k" about 38 
inches. Any pattern may be used for the glue pattern 1442. It is 
10 within the scope of this invention to apply glue beads to form 
glued screen section ends as with the glue beads 1430, 1431 in Fig. 
19C. 

115. Screening material and/or a substrate on which glue is to 

be deposited (either manually with a glue gun or other dispenser, 
15 or by automated glue application apparatuses as described herein) 
may be moved beneath such apparatus or dispenser at a movement rate 
between 6 inches per minute and 50 feet per minute. In certain 
other embodiments this rate is between 5 feet per minute and 30 
feet per minute. 

20 116. In other embodiments of the present invention a glue 

pattern is applied to a substrate other than a screen or mesh or 
combination or multiple thereof. In certain embodiments the glue 
pattern on the substrate remains on the substrate and the 
glue/ substrate combination is used with or on one or with, on, or 

25 between more than one layer of screen or mesh to form a screen 
assembly. In other embodiments the glue pattern, e.g. in a cured, 
semi-cured, or incompletely cured state, is separated from the 
substrate and applied between, to or on a layer or layers of screen 
and/or mesh to form a screen assembly. It is within the scope of 

30 this invention for such embodiments to employ any suitable glue, 
including but not limited to thermoplastic and/or thermosetting 
glues. Any suitable substrate may be employed, including but not 
limited to, paper, cardboard, kraft paper, wax paper, waxed 
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cardboard, release liner material, and material from which glue is 
separable without deforming or destroying the glue and without 
adversely affecting a desired glue pattern; and such material may 
be used within a roll of screening material glued according to the 
5 present invention to prevent the screening material from adhering 
to itself within the roll, particularly within a roll of screening 
material in which glue, e.g., hot melt moisture-curing glue is 
continuing to cure. 

117. In certain embodiments a sheet or piece of a 
10 glue/ substrate combination or a glue pattern separated from a 

substrate is formed into a roll of material (with glue to the 
outside or glue to the inside when the substrate is included) which 
is then used in the formation of a screen assembly. A 
glue/ substrate combination or separated glue pattern according to 
15 the present invention may, according to the present invention, be 
used to make a screen assembly in any known manner in which 
pressure and/or heat is applied to a combination of one or more of 
them with one or more layers of screen and/ or mesh. 

118. Fig. 20 shows a glue/ substrate combination 1450 with a 
20 paper substrate 1452 and a glue pattern 1454 deposited thereon 

(e.g. by any apparatus and by any method disclosed herein, by hand, 
or by any suitable machine or apparatus; using any glue suitable 
for sue in a screen assembly for a vibratory separator) . 
Alternatively the pattern may be any desired pattern including any 
25 pattern disclosed herein, with or without edges and/or with or 
without one or more shear lines of glue. 

119. Fig. 21A illustrates a roll 1451 of the glue /substrate 
combination 1450 of Fig. 20. As shown the roll is rolled with the 
substrate on the roll's exterior and the glue pattern disposed 

30 internally of the roll; but it is within the scope of this 
invention for the position of these components to be reversed (as 
is true of any roll of material according to the present 
invention) , e.g. as shown in Fig. 2 IB. Such a roll (and any roll 
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of material described herein) may be unrolled for subsequent use. 
In certain aspects, as needed, such a roll of material may be 
heated to facilitate its unrolling. 

120. Fig. 22A illustrates a piece of release liner material 
5 1462 (or wax paper or waxed cardboard) to which a glue pattern is 

to be applied. Fig. 22B shows a resulting glue pattern 1464 
applied to the release liner material 1462. Fig. 22C shows the 
resulting layer of glue pattern 1464 after it has been separated 
from the substrate of release liner material 1462. The layer of 
10 glue pattern 1462 may be used flat as shown in Fig. 22C; or as 
shown in Fig. 22D it can be rolled into a roll 1461 for further 
future use. 

121. Fig. 23A shows a screen assembly 1470 according to the 
present invention with a glue pattern 1474 according to the present 

15 invention that has been separated from a substrate to which it was 
previously applied. The glue pattern 1474 has been applied onto a 
layer (or layers) of screening material 1473. According to the 
present invention the glue pattern 1474 (any glue pattern according 
to the present invention) may be pressed onto and/or into the 

20 screening material 1473 and/or heat may be applied to the 
combination of glue pattern and screen layer to fuse and/ or connect 
the two together and/ or to impregnate the screening material 1473 
with some or all of the glue pattern 1474. The screening material 
1473 may be any screen, screens, mesh, or meshes, or any 

25 combination thereof. The glue pattern and screen layer (s) may be 
pressed together in any suitable manner; e.g., but not limited to, 
between dual opposed pressing rollers, by a flat plate (heated or 
not) placed on top of the combination; and/ or between the flat 
plates of a press apparatus. 

30 122. Fig. 23B shows a screen assembly 1480 according to the 

present invention which has a glue pattern layer 1484 (like the 
glue pattern 1474, Fig. 23A or any of its alternative versions) 
between two screen layers 1483, 1485 (each like the screen layer 
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1473, Fig. 23A or any of its alternative versions). Fig. 23C 
illustrates a screen assembly 1490 with two glue pattern layers 
1494, 1496 (each like the glue pattern layer 1474, Fig. 23A, or any 
of its alternative embodiments). A screen layer 1493 (like the 
5 screen layer 1473, Fig. 23A or any of its alternative embodiments) 
is disposed between the glue pattern layers 1494, 1496. The 
components of the screen assemblies of Figs. 23B and 23C may be 
heat treated and/or pressure treated as are the components of the 
screen assembly 1470, Fig. 23A, as described above. 

10 123. Fig. 23D shows a screen assembly according to the present 

invention with a screening material layer 1499 on either side of 
which are glue pattern layers 1495 and 1497. Each glue pattern 
layer has not been separated from a substrate 1492, 1498 
respectively on which the glue pattern layers have been previously 

15 deposited. The screening material layer 1499 may be any screening 
material disclosed herein. The substrates 1492, 1498 may be any 
substrates disclosed herein. In one particular embodiment the 
substrates are suitable cardboard release material (e.g. waxed) 
which serves as a protective cover or package (with ends 

20 appropriately folded over and/or sealed) for the resulting screen 
assembly. Such cardboard may be sized and of such a nature to 
withstand any heat treatment and/ or pressure treatment to the 
glue/ screening material combination. 

124. It is within the scope of this invention for any screen 

25 assembly described herein that includes a glue pattern layer to 
include a substrate on which the glue pattern layer is formed. The 
substrate is subsequently removed from the resulting screen 
assembly by peeling it away, by burning, by chemical degradation 
(chemical applied with or without pressure) or by liquid (e.g. 
30 water) blasting. In any embodiment of a screen assembly herein 
that employs a glue/ substrate combination in the screen assembly, 
the substrate side or the glue pattern side may be on the exterior 
on either top or bottom (or both) of the screen assembly. It is 
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also within the scope of this invention for the substrate to 
include multiple layers of similar or different material. Also, 
any glued screen layer or layers may be rolled up into a roll 
according to the present invention with a separator sheet or 
5 release liner material under the layer or layers so that screen 
does not touch screen in a resulting roll of screening material. 
When curing glue is in such a roll, using such a separator or liner 
prevents undesired gluing together of screening material within the 
roll. 

10 125. "Screening material" for any screen or screen assembly 

disclosed herein may be any screening material (s) and/or layer (s) 
disclosed or referred to herein and it may, optionally, be 
corrugated following glue application. Such corrugation may be in 
the form of any corrugated screen disclosed in the prior art for 

15 use on vibratory separators or shale shakers. 

126. The present invention, therefore, provides in certain, 

but not necessarily all embodiments, a method for making a screen 
for a vibratory separator (e.g. but not limited to a screen 
assembly for a shale shaker for treating drilling fluids) , the 

20 method including placing at least one layer of screening material 
below a glue application apparatus, the glue application apparatus 
including a main body and a plurality of movable glue nozzles 
movably connected to the body, and applying with the movable glue 
nozzles an amount of glue flowing from the glue nozzles in a 

25 pattern to at least a portion of the at least one layer of 
screening material by moving the movable glue nozzles over the at 
least one layer of screening material. Such a method may include 
one or some of the following, in any possible combination: wherein 
the glue application apparatus includes at least one glue nozzle 

30 secured immovably to the main body, the method including applying 
with the at least one glue nozzle secured immovably to the main 
body at least one shearable glue bead having a length to the 
screening material so that shearing the screening material along 
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the length of the at least one shearable glue bead produces 
separate sections of the screening material; shearing the screening 
material along the length of the at least one shearable glue bead; 
wherein the at least one glue nozzle secured immovably to the main 
5 body is a plurality of spaced-apart glue nozzles, each for applying 
a separate shearable glue bead to the screening material, the 
method including applying a plurality of spaced-apart shearable 
glue beads to the screening material; shearing the screening 
material along the length of each of the plurality of spaced-apart 

10 shearable glue beads producing a plurality of separate sections of 
screening material; wherein the at least one shearable glue bead is 
sheared into two bead portions, each bead portion at an edge of a 
resulting separate section of the screening material; wherein each 
of the plurality of spaced-apart shearable glue beads is sheared 

15 into two bead portions, each bead portion at an edge of a resulting 
separate section of the screening material; wherein the at least 
one shearable glue bead is a plurality of at least four spaced- 
apart shearable glue beads in two spaced-apart pairs of glue beads 
so that shearing along the length of the at least four spaced-apart 

20 glue beads produces at least one four-sided screen with a portion 
of each glue bead along an edge of each of the four sides of the at 
least one four sided screen, the method including shearing along 
the length of all four glue beads to produce the at least one four 
sided screen; wherein the plurality of at least four spaced-apart 

25 shearable glue beads is a plurality of spaced-apart shearable glue 
beads of sufficient number to produce from the screening material 
a plurality of four-sided screens by shearing each of the plurality 
of spaced-apart shearable glue beads, the method including shearing 
along the length of all spaced-apart shearable glue beads to 

30 produce the plurality of four-sided screens; continuously moving 
the at least one layer of screening material beneath the glue 
application apparatus; wherein the rate of movement of the at least 
one layer of screening material beneath the glue application 
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apparatus is between 5 feet per minute to 30 feet per minute; 
and/ or connecting the resulting screen or screen assembly to one or 
more frame members or strip support (s) with or without one or more 
hookstrip edges or other mounting structure. 
5 127. The present invention, therefore, provides in certain, 

but not necessarily all embodiments, a method for making a glue 
pattern for a shale shaker or other vibratory separator, the method 
including placing a substrate material below a glue application 
apparatus, the glue application apparatus including a main body and 

10 a plurality of movable glue nozzles movably connected to the body, 
and applying with the movable glue nozzles an amount of glue in a 
pattern to at least a portion of the substrate material by moving 
the movable glue nozzles over the substrate material. Such a 
method may include one or some of the following, in any possible 

15 combination: wherein the glue application apparatus includes at 
least one glue nozzle secured immovably to the main body (with or 
without the movable glue nozzles of the preceding sentence) , the 
method including applying with the at least one glue nozzle 
immovably secured to the main body at least one shearable glue bead 

20 to the substrate material so that shearing along a length of the at 
least one shearable glue bead produces separate sections of the 
screening material; applying the at least one shearable glue bead 
to the substrate material, and shearing the substrate material 
along a length of the at least one shearable glue bead; wherein the 

25 at least one shearable glue bead is sheared into two bead portions, 
each bead portion at an edge of a resulting separate section of the 
screening material; and/or continuously moving the substrate 
material beneath the glue application apparatus (e.g. at a rate of 
between 6 inches a minute to 50 feet a minute or between five and 

30 thirty feet a minute) . 

128. The present invention, therefore, provides in certain, 

but not necessarily all embodiments, a method for making a screen 
for a vibratory separator, the method including placing at least 
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one layer of substrate material below a glue application apparatus, 
the glue application apparatus including a main body and a 
plurality of movable glue nozzles movably connected to the body, 
applying with the movable glue nozzles an amount of glue in a 
5 pattern to at least a portion of the layer of substrate material by 
moving the movable glue nozzles over the at least one layer of 
screening material, wherein the glue application apparatus includes 
at least one glue nozzle secured immovably to the main body, 
applying at least one shearable glue bead having a length to the 

10 substrate material, wherein the at least one glue nozzle is a 
plurality of spaced-apart stationary glue nozzles, each for 
applying a shearable glue bead to the substrate material, the 
method further including applying a plurality of spaced-apart 
shearable glue beads to the substrate material, resulting in a glue 

15 pattern member, separating the resulting glue pattern member from 
the substrate and applying it to screening material, shearing the 
screening material along the length of each of the plurality of 
spaced-apart shearable glue beads producing a plurality of separate 
sections of screening material, wherein each of the plurality of 

20 spaced-apart shearable glue beads is sheared into two bead 
portions, each bead portion at an edge of a resulting separate 
section of the screening material. 

129. Fig. 24C shows a screen assembly 100 according to the 

present invention which has screening material 102 (Fig. 24B) 

25 secured onto a tubular frame 104 (Fig. 24A) . In other aspects, the 
frame 104 is deleted. In other aspects the frame 104 is deleted 
and a hookstrip is connected to each of two spaced-apart sides of 
the screening material 102. The screening material is any multi- 
layer screen according to the present invention with two, three or 

30 more layers glued together as described herein according to the 
present invention. The screening material 102 and the tubular 
frame 104 are encapsulated with a powdered epoxy in a semi-cured 
state. The frame 104 and the screen material 102 are placed on a 
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heated platen. The currently semi-cured powdered epoxy is heated 
to a flowable state (e.g. to 300 degrees F - 500 degrees F) . The 
screen material 102 area adjacent to the frame is thus encapsulated 
in the powdered epoxy. After about 5 to 10 minutes of heat and 
pressure (e.g. about 2250 to 400 p.s.i.) the screen material 102 
and frame 104 are removed and allowed to cool down to ambient room 
temperature. The cured powdered epoxy encapsulates the screen 
material, adjacent to the frame and the frame forming a unitary 
structure. Coating thickness to achieve good encapsulation, in 
certain aspects, is between 20 and 40 mils. 

130. The tubular frame 104 has a plurality of crossmembers 106 
that extend between and whose ends are connected to sides 107, 108 
of the frame 104. End members 103, 105 are at the ends of the 
frame 104. The tubular frame 104 and its parts may be made of 
hollow or solid beams, tubes, bars, or rods of metal (e.g. steel, 
aluminum, zinc, stainless steel and/or alloys of any of these), 
plastic, or fiberglass. Metal and/or plastic parts may be welded 
together . 

131. In one particular aspect the frame 104 is made of hollow 
square cross-section tubes 103, 104, 107, 108 with a 0.766 inch 
square cross-section and round cross-section tubes 106 with a 0.601 
square inch cross-section. The screen assembly 100 (and the frame 
104) may have any suitable desired length and width. In one aspect 
the screening material is made of strands of 304, or 316 stainless 
steel and the frame is made of carbon steel; thus, the frame does 
not expand as much as the screening material during a heating step 
during which epoxy is being applied and the setting epoxy holds the 
stainless steel strands in an expanded state so the screening 
material, upon cooling of the screen assembly, is held in tension 
over the frame 104. 

132. In one aspect the screening material is bonded to the 
frame with a powdered epoxy material. The frame is heated then 
dipped into a fluidized bed of the powder which completely 
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encapsulates the frame in a semi-cured state and, in one particular 
aspect, with a thickness of about 35 mils. The frame and screening 
material are put on a heated platen with the screening material (in 
one case three layers 170 x 105 mesh, 105 x 64 mesh and 19 mesh 
5 glued together with a method according to the present invention) 
below the frame. Upon heating to about 450 degrees F, the powdered 
adhesive is heated and flows down over the wires of the screening 
material. In one aspect the wires are partially coated and in 
another they are, preferably, completely encapsulated with the 

10 adhesive. The frame with the screening material on it is left on 
the heated platen until the coating is cured, being heated when it 
is curing. In one aspect the coating encapsulates the frame. 
133. Fig. 25 shows a glue bead pattern 110 made by a machine 

according to the present invention with two moving manifolds, each 

15 with a plurality (in one aspect, sixteen) of spaced-apart glue 
dispensing nozzles. The manifolds are moved across the screening 
material (from left to right in Fig. 25) dispensing beads of 
moisture-cure hot melt glue. The dark lines 112 represent a glue 
bead applied by the glue dispensers of a first manifold and the 

20 open lines 114 represent a glue bead applied by the glue dispensers 
of a second manifold. The screening material is moving beneath the 
moving manifolds and, thus, the pattern shown in Fig. 25 is 
achieved. Specific machines and methods useful in producing such 
a pattern are described above and in the application entitled 

25 "Methods and Machines For Making Glued Shale Shaker Screens" filed 
on even date herewith. In one particular embodiment of a glue 
pattern as shown in Fig. 25, the pattern is applied on coarse mesh, 
e.g. about 19 mesh, about 50 inches wide, with the total pattern 
width being about 49 inches. The coarse mesh is unrolled 

30 continuously from a roll of about 600 feet in length (although the 
use of shorter and of longer rolls is within the scope of this 
invention) and moved continuously past and beneath the glue 
manifolds. The manifolds in this particular embodiment move about 
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1.46875 inches back and forth and the distance between two nodes n 
is about 1.90 inches. The nodes themselves, which can be any 
desired length, are about .20 inches long in this particular 
embodiment. In certain aspects, the hot melt glue is sufficiently 
5 viscous that it remains on top of the mesh or screening layer to 
which it is applied without falling away from it so a pattern is 
maintained and multiple layers can be glued together. 
134. Figs. 26A - 28G are top views of glue patterns according 

to the present invention. In certain aspects such glue patterns are 

10 applied by methods and machines described herein and in the 

application entitled "Methods and Machines For Making Glued Shale 
Shaker Screens" co-owned herewith, fully incorporated herein for 
all purposes, appended hereto, and the application for patent with 
respect to which was filed on the same date as the application for 

15 the patent on the present invention. It is to be understood that 
the patterns shown are repeated across an entire surface of 
screening material and that the bead width, node length, node 
width, and intersection dimensions may be any desired dimensions, 
length, width, and/ or height. 

20 135. Fig. 26A shows a glue pattern 120 which includes 

undulating glue bead lines 121, 122 with crests 123 of the glue 
bead line 121 superimposed on similar crests 125 of the glue bead 
line 122. Thus at the location of this super imposition there is 
more glue present than there is at other places in the glue bead 

25 lines 121, 122; thus these points of superimposition are stronger 
than other points along these glue bead lines. As shown in Fig. 
26B, there is significantly more glue at locations 129 of 
intersection of glue bead lines 127, 128 and the locations of 
intersection have a distinct oval or elliptical shape. 

30 136. Fig. 26C shows a pattern 12 0 like that in Fig. 25; but in 

Fig. 26D the crests or nodes of glue bead lines 131, 132 of a 
pattern 133 are overlapped or superimposed so that generally 
circular (as viewed from above) intersection locations 134 are 
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formed. 

137. Figs. 26E - 26G illustrate glue bead patterns 135, 136, 

137, 138 and 139 respectively, formed by intersecting glue bead 
lines from two spaced-apart glue-dispensing manifolds and/or glue 

5 dispensing nozzles according to the present invention. Of course 
it is within the scope of this invention to produce glue bead 
patterns with three, four or more spaced-apart manifolds of glue 
dispensers . 

138. Figs. 27A - 27D illustrate glue bead patterns according 
10 to the present invention applicable to screening material by 

methods and machines according to the present invention. A pattern 
140, Fig. 27A, in one particular embodiment, has a distance "a" 
between pattern intersection points of about 1.46875 inches and a 
distance "b" between pattern intersection points of about 2 . 9 

15 inches. As shown in Fig. 28A, (and as is true for any glue bead 
pattern disclosed herein) the pattern 140 may be turned ninety 
degrees for application to screening material. Also any screen 
assembly made with any pattern disclosed herein may have fluid 
introduced to any side of any such screen assembly. 

20 139. A pattern 142, Fig. 27B, in one particular embodiment, 

has a distance "c" between pattern intersection points of about 1.9 
inches and a distance "d" between pattern intersection points of 
about three inches. As shown in Fig. 28B, the pattern 142 may be 
turned ninety degrees for application to screening material. 

25 140. As shown in Fig. 27C a pattern 144 according to the 

present invention has glue bead lines that do not intersect. A 
distance "e" , in one particular embodiment, between lines is about 
1 19/32 inches. Fig. 28C shows that the pattern 144 may be turned 
ninety degrees if desired. 

30 141. Fig. 27D shows a pattern 146 according to the present 

invention which has non- intersecting glue bead lines. A distance 
"f" , in one particular embodiment, between lines is about 3 1/16 
inches. Fig. 28D shows the pattern 146 turned ninety degrees. 
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142. Figs. 29A - 29K are top views of glue bead patterns 150 - 
160, respectively, according to the present invention. 

143. Any glue bead pattern shown herein may, according to the 
present invention, be produced with bead lines overlapping to form 

5 intersections, e.g. like those of Figs. 26A - 26D. 

144. Fig. 3 OA shows a screen 210 according to the present 
invention with a lower base, support or frame 212, three undulating 
mesh screens 214 on and/or bonded to the frame 212, and an upper 
mesh or screen 216. The screens 214 may themselves be mechanically 

10 connected together and/or bonded together, e.g. with epoxy, 
welding, and/ or sintering. Rubber strips, plastic strips tape, 
cushion or cushions 218 are positioned between the screen 214 and 
the upper screen 216. The strip (s) or cushion (s) are optional. As 
shown the strip (s) , tape(s), or cushion(s) 218 are secured to the 

15 screen 214 (or to crests thereof) , but it is within the scope of 
this invention to secure them (or some of them) to the screen 216. 
To effect such securement any suitable glue, epoxy, weld, and/or 
sintering may be employed. The frame 212 may be any suitable known 
base, frame or support. 

20 145. It is within the scope of this invention for the screen 

214 to be any known screen, mesh, screens, meshes, or combination 
thereof, mechanically connected together and/or bonded together, 
unbonded, or bonded at only certain locations and with any known 
shape as viewed either from above or on end (as in Fig. 30) . It is 

25 within the scope of this invention for the upper screen 216 to be 
any known screen, mesh, screens, meshes, or combination thereof, 
connected and/ or bonded together or unbonded, and with any known 
shape. As shown in Fig. 3 0B, the screen 214 is three mesh screens 
bonded together with coarser mesh on the bottom, medium mesh in the 

30 middle, and finer mesh on top. The screen 216 as shown may be a 
scalping screen of a mesh coarser than the finest mesh of the 
screen 214 or of a multi-layer coarser mesh. In another aspect the 
screen 214 is a single screen of closely woven mesh made of any 
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suitable material, e.g. stainless steel and/or plastic material and 
the screen 216 is a single screen of coarser mesh made of any 
suitable material (e.g. but not limited to stainless steel and/or 
plastic) , with the screen 214 on a metal or plastic frame or 
5 support. Alternatively or additionally, instead of the frame 212 
any known perforated plate, strip, or series of straps or strips 
may be used. A series of strips is not legally equivalent to a 
perforated plate. 

146. In one aspect the strips 18 are fused plastic strips 

10 aligned with peaks of the undulating fine mesh. Such strips may be 
made of rubber (e.g. nitrile) or plastic, e.g. polypropylene, to 
inhibit or prevent abrasion of the finer meshes. Such strips can 
be glued to the bottom of the screen 216 and/or the screen 214. 
Also the screen 216 can be glued to the screen 214. 

15 147. Fig. 31 shows a screen 220 like the screen 210, but 

without the cushion members 218. A scalping screen 226 is secured 
at points 227 to a screen 224 on a base, frame, or support 222. 
The screens 224, 226 may be in any of the forms discussed above for 
the screens 214, 216, respectively and the base, frame, or support 

20 222 may have any of the forms or alternatives discussed above for 
the base, frame, or support 212. The screen 226 may be secured to 
the screen 224 in any suitable way, including but not limited to 
with glue, epoxy, fused plastic and/or by welding and/or sintering. 
148. The present invention, therefore, provides in certain 

25 aspects a vibratory shaker system with a basket for mounting at 
least one screen for screening fluid introduced thereon, vibrator 
apparatus connected to the basket for vibrating the basket and the 
at least one screen, the at least one screen like any screen 
disclosed herein. 

30 149. Fig. 32 shows screening material according to the present 

invention glued together by any apparatus and/ or method according 
to the present invention. The screening material 230 has been 
corrugated. It is within the scope of this invention to corrugate 
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screening material made according to the present invention for use 
in any known so-called "three dimensional" screen or screen 
assembly. One, two, three, four or more combined layers of 
screening material may be corrugated using any known method and/or 
5 apparatus. Such corrugating may be done before or after the curing 
of glue used to glue layers together. 

150. Fig. 33 shows a screen assembly SC according to the 
present invention which has at least one layer of screen material 
L and a glue pattern that includes sub-patterns PA, PB and PC. 

10 Although only portions of the sub-patterns are shown, it is to be 
understood that they extend from one side of the screen assembly SC 
to the other and that different sub-patterns have abutting edges so 
that substantially all of the area (as viewed in Fig. 33 of the 
screen assembly SC, except for outer boundaries) is covered by the 

15 sub-patterns. 

151. As shown in Fig. 33 fluid introduced to the screen 
assembly SC flows first to the sub-pattern PA area, then on to the 
sub-pattern PB area, then to the sub-pattern PC area, and the 
separated material flows off the screen assembly SL (to the bottom 

20 of the drawing sheet as shown in Fig. 33). The sub-pattern PA has 
diamonds that are smaller than diamonds of the sub-pattern PB; and 
the diamonds of the sub-pattern PB are smaller than diamonds of the 
sub-pattern PC. Solids on top of the screen assembly SC will tend 
to move more slowly across the sub-pattern PA area than over the 

25 sub-pattern PB area; and solids on top of the screen assembly SC 
will tend to move more slowly over the sub-pattern PB area than 
over the sub-pattern PC area. Alternatively (as is true with any 
screen assembly according to the present invention with any screen 
assembly according to the present invention with two, three or more 

30 sub-pattern areas according to the present invention with a length 
of screening material between portions of a glue pattern) fluid can 
be introduced first onto the sub-pattern PC area to flow over the 
sub-pattern PB area, then to the sub-pattern PA area, and then 
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material on top of the screen assembly SL exits at the edge (top 
edge as viewed in Fig. 33) of the sub-pattern PA area. 

152. Although diamonds are shown in Fig. 33 , any glue pattern 
disclosed herein may be used with larger or smaller distances 

5 between glue portions — larger distances for speeding up solids 
moving across the screen assembly and smaller distances for slowing 
the solids movement. Although three sub-pattern areas are shown, 
two, four or more may be used on any screen assembly according to 
the present invention. Also, any part of a screen's area may have 
10 any sub-pattern; sub-patterns need not extend from one side of a 
screen assembly to the other. 

153. Figs. 34A - 34C illustrate a set of three screen 
assemblies SI, S2, and S3 according to the present invention, each 
with at least one layer LI, L2, L3, respectively, of screening 

15 material and each with a similar glue pattern, yet with a 
difference in distance between glue portions of the glue patterns. 
Such a set (or any two) of the screens SI - S3 may be used on a 
single vibratory separator or shale shaker when different 
fluid/ solids residence time on top of a screen are desired. 

20 Material and/or solids will tend to move slowest across the screen 
assembly SI with its glue pattern PI and fastest across the screen 
assembly S3 with its glue pattern P3. Material and/or solids will 
move slower across screen assembly S2 with its glue pattern P2 than 
across the screen assembly S3. 

25 154. Figs. 35A - 35D show a screen assembly 240 according to 

the present invention which has a layer or layers 241 of screening 
material glued together according to the present invention with hot 
melt moisture-curing glue. Side hookstrips 242 provide for 
mounting of the screen assembly 240 in an appropriate vibratory 

30 separator or shale shaker. 

155. Fig. 36A shows a support 250 according to the present 

invention for supporting one or more layers of screening material, 
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including , but not limited to a layer with a glue pattern (any 
herein) described herein or two, three, four or more layers of 
screening material glued together as disclosed herein. 

156. The support 250 has two pairs 251, 252 of opposed spaced- 
5 apart sides and a plurality of cross-members 253 extending between 

and attached to the sides 251. Notches may be cut in parts of the 
sides 251 to receive and hold ends of the cross-members 253. 

157. The sides 251, 252 may be made by cutting from a solid 
sheet or plate a sub-rectangle out of the complete rectangle (with 

10 outer boundaries like those of the support 251, Fig. 36A) . Corner 
cuts are then made and portions 254 at each end and 251a at each 
side are bent or folded down. One or more dimples 255 projecting 
downwardly from a side or end raise that end with respect to a rail 
or other mounting structure of a shaker or separator to facilitate 

15 correct emplacement of an adjoining screen's end under the end of 
a screen assembly with the support 250. 

158. Fig. 37A shows a support 260 according to the present 
invention for supporting a layer of screening material with a glue 
pattern as any disclosed herein. The support 260 is made from a 

20 sheet or plate and has a pattern 264 of openings across its 
surface. A plurality of cross-members extend from one side of the 
support 260 to the other. A piece 265 at one end of the support 
260 has an outer end that projects outwardly from the support 260 
and a piece 266 has a shoulder part 266a against which an outer end 

25 (like the end of the piece 265) of another screen can be 
positioned. Layer 267 indicates any screening material or multiple 
layers thereof according to the present invention or as referred to 
herein. 

159. Fig. 38 shows a perforated plate 270 according to the 
30 present invention with a pattern of openings 271 across its surface 

and with a plurality of optional edge holes 272 which facilitate 
bonding of the plate to other structures and/ or bonding of 
screening material to the plate. 
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160. Figs. 39A and 39B' - 39B" ' and Figs. 40' and 40' ' 
illustrate apparatus 300 according to the present invention for 
producing glued- together screen combinations according to the 
present invention. A layer of screen mesh 302 is unwound from a 

5 roll 304 rotatable on a shaft 306 and moves over an idler roller 
308 to isolation nip apparatus 310. 

161. The isolation nip apparatus 310 receives the screen mesh 
302 which passes under an idler roller 312 and then between two 
opposed rollers 314, 316 which help guide the mesh 302 in a 

10 straight path and provide tension to help maintain the mesh 302 
relatively flat. In certain aspects, a brake may be used on the 
isolation nip apparatus; in other aspects, unlike isolation nip 
apparatus used in certain other industries and for producing 
certain other glued products, the rollers 314, 316 are, optionally, 

15 not "braked," i.e., no brake is applied to them so that wrinkling, 
or "quilting" of the screen mesh 302 is inhibited or prevented. By 
coating and/or wrapping one or both rollers 314, 316 with non-slip 
material, e.g., plastic, rubber, or polytetraf luoroethylene 
material (e.g., but not limited to in tape form or in textured tape 

20 form, see. e.g., Fig 41) slippage (e.g. laterally on the roller) of 
screen material on, against, over, or with respect to the rollers 
is inhibited or prevented, thus inhibiting or preventing unwanted 
screen layer vibration and wrinkling. 

162. The screen mesh 302 is fed from the isolation nip 
25 apparatus 310 to a coating module 320 that has one, two, or more 

manifolds with multiple, spaced-apart glue dispensing nozzles 
(e.g., as described elsewhere herein). Heated glue is provided to 
the manifolds by a glue apparatus 392 via piping 392a (parts of 
which serve as structural support) which has pump apparatus for 
30 pumping heated glue to the manifold(s) . Two such manifolds 322, 324 
are shown. The screen mesh 302 moves over idler rollers 326, 328 
and beneath the manifolds 322, 324 (e.g., but not limited to, as 
the manifolds of Fig. 18A) . Optionally additional idler rollers 
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323 , 325 may be used to facilitate screen mesh movement and to 
assist in maintaining the screen mesh flat beneath the manifolds 
322, 324. Any idler roller 323, 325, 326, 328 (and any idler 
roller in any other part of the apparatus of Fig. 3 9 A) may be 
5 removed or may be replaced with a stationary member such as a bar, 
beam, or rod. Arrows 329 (Fig. 3 9 A) indicate the directions of 
motion of the manifolds 322, 324 which are moved by manifold 
movement apparatuses 322a and 324a, respectively. In one aspect 
the manifolds move in opposite directions with respect to each 
10 other. 

163. Laminator apparatus 330 (also called "laminator nip 
apparatus") combines the glue-laden screen mesh 302 with one, two, 
or more additional layers of screening material and a glued- 
together screen combination 360 exits from the laminator apparatus 

15 330. 

164. In the embodiment shown in Figs. 39A, 39B', 39B", 
39B'", 40' and 40' ', a second screening material layer 303 is 
unwound from a roll 307 moving against a roller 301; and a third 
screening material layer 305 moving against a roller 311 is unwound 

20 from a roll 309. These layers pass, respectively, around rollers 
332a and 332b and then around a top laminating roller 336. Figs. 
39B" and 40' ' present different positions (each optional) for the 
rollers 301, 311, 332a, and 332b. 

165. The three layers — screen mesh 302, screening material 
25 layers 303, 305 — pass between the top laminating roller 336 and 

a bottom laminating roller 338 which sgueezes the layers together. 
The resulting glued-together screen combination 360 passes under a 
roller 337 and then over a roller 339. Rollers help reduce or 
eliminate mesh layer vibration and reduce wear on shafts on which 
30 they are mounted. Coated and/or taped rollers reduce or eliminate 
glue adherence to rollers. 

166. The rollers 332a and 332b may be contoured or bowed as 
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shown in Figs. 42A and 42B and are sometimes referred to as 
"banana rolls." A roller 400 as in Figs. 42A and 42B has a 
contoured body 401 and end mounting shafts 402. Optionally rollers 
332a and/or 332b may be such banana rollers, as, optionally, may be 
5 any other roller in the system. These last rollers past or over 
which the mesh passes prior to entering between the rollers 336, 
338 maintain the mesh in a desired flat and/or spread-out manner, 
inhibiting wrinkling and facilitating the deposition of a uniform 
desired glue bead. 

10 167. The hot glue is spread up through the layers of screening 

material by: squeezing the rollers 336, 338 together; by heating 
the roller 336; by cooling the roller 338; by blowing hot air on 
the layer (s) entering the rollers; by heating the rollers or any of 
them past or against which the layer (s) move; and/or by replacing 

15 any such rollers with a heated stationary, shaft, bar or beam past 
or against which the layer (s) move. 

168. The curing glued-together screen combination 360 moves 
under a roller 337; then, optionally, over a roller 339; and then 
onto a hollow cardboard tube or roll (or other suitable mount) 352 

20 from which it is rolled into a roll 350. Separator material 355 
(e.g., kraft paper, etc.) from a roll 357 is on a central tube or 
shaft 354 is rolled up with the screening material 360 to inhibit 
or prevent the screening material adhering to itself in the roll 
350. The roll 350 is removable from supports 356. 

25 

169. In another embodiment of the apparatus 300, the parts 
associated with producing the roll 357 are deleted (including items 
with identifying numerals 240, 352, 354, 355 and 356) and, as shown 
in Fig. 39B'", tray, table and cutting apparatus is used to 

30 produce individual separate sheets of the glued-together screen 
combination 360 which, in one aspect, are usable for screen 
assemblies without further significant cutting or trimming. The 
top and bottom laminating rollers 336, 338, respectively move the 
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combination 360 onto a tray 361 or other suitable support. In one 
aspect the tray 361 is horizontal. As shown in Fig. 39B , ' / / the 
tray 361 is inclined downwardly to facilitate movement of the 
combination 360 from the rollers 336 , 338 over the tray 361 and 
5 onto a table 362. The rollers 336 can be paused to permit cutting 
of the screen or screen can be continuously fed from the rollers 
and continuously cut. When a desired length of the glued- together 
screen combination 360 is on the table 362, a cutter 363 is lowered 
and moved across the combination 360, cutting a piece 360a which is 

10 then removed from the table 362. Any suitable support may perform 
the job of the table 362. Optionally, holders 364 (one shown in 
Fig. 39B' 7 ') are moved down (either automatically or manually) and 
a lower part 364a pushes against the screen combination 360 to hold 
it firm and stable for an accurate, clean cut. The tray 361, table 

15 362 or both may have openings, perforations, slits, or slots to 
facilitate air movement and cooling of the screen combination 360; 
e.g., as shown for the tray 361a in Fig. 43 which has a series of 
openings 361b therethrough for air flow. 

170. Optionally, the bottom laminating roller 338 is driven by 

20 a belt 338a which is driven by a motor 338b mounted adjacent the 
roller 338, e.g. on a pedestal 338c; and the top laminating roller 
336 is driven by a motor 336b. In one aspect the motor 333b drives 
the roller 336 directly, e.g. via a belt or chain or with a direct 
drive connection. As shown in Fig. 39B ,// , a clutch device 336d is 
25 interposed between the motor 335b and the roller 336. A belt 336c 
between the motor 336b and the clutch device 336d drives the clutch 
device 336d and a belt 336a between the clutch 336d and the roller 
336 drives the roller 336. The clutch device 336d facilitates the 
production of a flat screen combination which helps to reduce areas 
30 of non-uniform glue thickness. The rollers 336, 338 are 
synchronized to rotate in synchronized manner, e.g., turn at the 
same number of revolutions per minute, i.e. in one aspect the 
clutch device 336d slips if the top roller tries to go faster than 
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the bottom roller so that between 1 and 30 feet per minute of 
combination 360 exits from between the rollers; and in one 
particular aspect at about 5 feet per minute and a piece of the 
screen combination 360 about 45" x 52" is cut with one movement of 
5 an automatic cutter 363. It is within the scope of this invention 
to drive both rollers 336 and 338 with one drive motor, using 
suitable gearing and belts between the single motor and the drive 
rollers. 

171. The tray 361 and/or the table 362 may, according to the 

10 present invention, be coated to facilitate movement of a screen 
combination thereon, e.g. with plastic, fiberglass, composite 
material, polyethylene and/or polytetraf luoroethylene. As desired 
a lubricant, e.g. silicone lubricant, can be sprayed on the roller 
surfaces, the tray, and/ or the table. 

15 172. To inhibit glue from sticking on the rollers 336, 338 

either or both of them may be covered with wax paper. To inhibit 
pieces of cut screen combination from sticking together, pieces of 
wax paper or the like may be placed between sheets in a stack of 
cut pieces; e.g., as shown in Fig. 44 pieces of screen combination 

20 360d cut from the screen combination 360 are in a stack 360e 
interleaved with pieces of wax paper 360f . It is within the scope 
of this invention to use any material for the sheets 360f which 
will inhibit the layers 360d from adhering to each other. 
173. The apparatuses shown in Figs. 39A and 39B', 39B'', and 

25 39B'" are controlled by controller apparatus 370 (or ,f OCP") which 
may have one or more operator's control panels. The controller 
apparatus 370 can be set for various screening material of various 
dimensions and for various glues and glue patterns. The control 
apparatus 370 controls the rollers, shafts, motors, clutch, pumps, 

30 manifolds, dispensers, and other apparatus of the system. Control 
connections and lines are indicated by dash-dot lines to various 
system components. The pressure applied to nip rollers is 
controlled by the control apparatus 370 and/ or by control apparatus 
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at the location of the rollers, as may be the water misting 
apparatus 390. The "Hot Oil Unit" 380 provides heated fluid (e.g. 
oil) to heat the roller 336, e.g., by pumping heated fluid (e.g., 
oil) into the roller 33 6. The "Chill Unit" 382 provides cooling 
5 fluid to cool the roller 338, e.g., by pumping cooled fluid into 
the roller 338. Sensors 370a (for the roller 336) and 370b (for the 
roller 338) sense speed of these rollers and convey a signal 
indicative thereof to the controller apparatus 370 for controlling 
the speed of the rollers and maintaining their synchronization. 
10 Dash-dot lines between the motors 336b, 338b; the clutch apparatus 
336d; the clamping apparatus 364; and the cutting apparatus 363 
indicate control of these items by the controller apparatus 370. 

174. A water applicator 390 may be used to spray a mist of 
moisture onto the screen combination 360 to facilitate curing of 

15 moisture-cured glue. In one aspect (as shown) the water applicator 
is positioned to spray the screen combination 360 between rollers 
337, 339. In another embodiment, it is positioned before the 
rollers 336, 338. Alternatively, multiple misters are used in 
multiple locations. When water is applied in the position between 

20 rollers 337 and 339 curing of the glue is facilitated and occurs 
relatively quickly, i.e., in twenty to thirty hours as compared to 
six to seven days when water is applied before the layers enter 
between the laminator rollers. Also, in addition to speeding up 
curing of the glue, the tackiness of the glue in the resulting 

25 screen combination 360 is reduced which facilitates shearing, 
handling, shipping, and the application (optional) of side 
hookstrips. In one aspect the water application 390 includes six 
spaced-apart nine inch spray nozzles through which water at a rate 
of about three-tenths of a gallon per hour is sprayed onto the 

30 screen combination. 

175. In certain particular embodiments the screen mesh 302 is 
stainless steel 19 mesh wire; the screening material layer 303 is 
100 or 180 mesh; and the screening material layer 305 is 130 or 250 
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mesh — all about 50, 38, or 30 inches wide. 

176. Fig. 41 shows a piece TP of textured PTFE tape which may 
be used according to the present invention to wrap rollers used in 
systems according to the present invention; including, but not 

5 limited to, the bottom and/or top rollers of a nip apparatus that 
receives one or more mesh layers with hot glue thereon and/or 
therein. A pattern PN shown on the tape is imparted to heated glue 
contacted by the tape. 

177. When moisture-curing hot melt glue is used, it cures with 
10 loss of heat and exposure to moisture. In a typical room at 

ambient temperature such glue will cure over time without any extra 
moisture applied to it. With systems as in Figs. 39A and 40, glue 
is discharged down onto the mesh. At about 250° F. the glue's 
temperature begins to drop when it contacts the wire and begins 

15 curing when exposed to moisture. The distance between the glue 
nozzles and a laminating nip is, preferably, such that the glue 
does not progress too far in the curing cycle. The laminating nip 
squeezes the meshes together. The top roller, optionally, heats 
the wires in contact with it, reducing the viscosity of the glue 

20 that contacts the top layers. The open spaces in the meshes 
provide vertical tunnels allowing the glue to move upward. The 
bottom roller cools the bottom side of the bottom mesh increasing 
the viscosity of the glue's bottom surface, increasing its 
resistance to flow downward. The laminating nip rollers pull the 

25 wire meshes through the system. The top roller may be a heated 
steel roller that heats upper and/or finer meshes to facilitate the 
flow of glue into their open spaces. 

178. Due to the smoothness of a roller (e.g., but not limited 
to, a roller made of steel or other metal) and the fineness of the 

30 top mesh layers, there may be slippage between the top and bottom 
layers. The addition of textured tape on the roller (s) allows the 
transfer of heat to the upper mesh(es) . The texture and softness 
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of the tape grips the upper and/ or finer meshes and inhibits or 
prevents this slippage. The softness of the tape inhibits or 
prevents glue from extruding above the upper and/or fine mesh(es) 
upper surface (s) creating obstacles or barriers to flow across the 
5 screen surface. 

179. After winding in a roll (e.g. roll 350, Fig. 40) the 
layered mesh rolls may be sheared, boxed, and shipped to an end 
user. Without the water mister between rollers 337, 339 the 
layered mesh combination 360 may take five to seven days to cure 

10 adequately. Often after shearing, the multi-layer screen 
combinations are stacked in a box for use or shipment. If the cure 
of the glue is not sufficient, the screens may stick to each other. 
A non-stick paper or cardboard placed between the screens may 
inhibit or prevent this sticking together. The placement of the 

15 mister after the laminating nip and before winding material onto a 
roll has reduced glue cure time to about a day. 

180. By maintaining flat the layer or layers which receive the 
hot glue from one or more dispensing nozzles, uniformity of 
deposited glue bead size is enhanced. If the distance between the 

20 nozzle and the layer (s) varies, glue bead size can be non-uniform. 

In one aspect the distance from the outlet end of the nozzle (s) to 
the mesh layer or layers onto which the glue is deposited is 
between about one-fourth to three-fourth inches, and in one 
particular aspect is about one-half inch. Rotating rollers help 

25 reduce vibration in the mesh layer (s) being processed. 

181. Fig. 45 shows a screen assembly 78 according to the 
present invention (shown with various layers partially cut away but 
which extend across the surface of the screen assembly) made by a 
method according to the present invention as described herein and 

30 in U.S. Application Ser. No. 10/614,697 filed 7/7/2003 
(incorporated fully herein for all purposes) above wherein the two 
upper fine mesh layers are sewn-together screening material layers 
83 and 84 sewn together with stitching 83a (which extends over 
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substantially all the surface of the two layers but is only shown 
partially for purposes of illustration) ; the coarse mesh layer is 
layer 82; the support is a perforated plate 80 which is initially 
coated with epoxy 86 which upon curing, assumes a pattern like that 
5 of the openings of the perforated plate 80. Optionally either 
layer 83 or 84 may be deleted (thereby eliminating the step of 
sewing two fine mesh layers together) . 

182. Figs. 47A - 47C show a screen assembly 40 according to 
the present invention which has two sewn-together upper screening 

10 layers 41, 42 made of fine screening material [sewn by any method 
described or referred to herein, e.g. with thread 41a shown for the 
purposes of illustration loose and not in a tightened sewn stitch] ; 
a coarse mesh layer of screening material 43; and a perforated 
plate support 44. Hookstrips 45 extend along opposed sides of the 

15 screen assembly 40. The hookstrips 45 are shown as "C" shaped, but 
it is within the scope of this invention to use any known hookstrip 
shape or configuration. Any known fine screening mesh and coarse 
mesh may be used for the layers 41, 42 and 43, respectively, 
including, but not limited to, those described or referred to 

20 above. Any suitable known plate may be used for the plate 44. 

183. Fig. 47B shows a plurality of glue beads 46 extending 
across the coarse mesh layer 43 (the actual mesh and weave of the 
coarse mesh layer is not shown in Fig. 47B) . Any desired number of 
beads 46 may be used from one to seven or more. Optionally, the 

25 beads extend lengthwise (from top to bottom in Fig. 47B) rather 
than across the coarse mesh layer. Optionally a pattern of beads 
that intersect is used on the coarse mesh layer, including, but not 
limited to, in any pattern disclosed or referred to herein. 
Optionally, the plate 44 is deleted. Optionally, the plate 44 and 

30 hookstrips 45 are deleted and a frame or strip support is used. 
Optionally the plate 44 is deleted and a strip support is used. 

184. Fig. 48 shows a screen assembly 10 with some parts like 
those of prior art U.S. Patent 4,575,421; however as described 
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below, various parts of the screen assembly 10 are held together by 
sewing material (e.g. thread, wire, string, filaments, cord, twine, 
yard or fiber). U.S. Patent 4,575,421 is incorporated here fully 
for all purposes, including, but not limited to the parts of the 
5 screen assembly 10 which are like the parts of the screen 
assemblies in the patent. Sides 8 may be any known channel-shaped 
member, hookstrip, or frame sides. Alternatively a rigid frame 
with four sides may be used. 

185. A plurality of layers of screening material 2, 3, and 4 

10 are positioned above a plate 1 (like the plates, including but not 
limited to the plate 11, in U.S.. 4,575,421). The layers 2, 3 and 
4 are like the layers, respectively, 24, 25, 26 as described in 
U.S. Patent 4,575,421. It is, however, within the scope of this 
invention to delete any one or two of the layers and for any of the 

15 layers 2, 3, 4 to be any screening material or mesh disclosed 
herein or combination thereof; and it is within the scope of this 
invention for the plate 1 to be any support plate structure screen, 
frame, or series of strips (although these things are not legal 
equivalents) known in the art. 

20 186. The layers 2,3,4 are sewn together by sewing material. 

Exemplary lines of sewing material 14 and 16 are shown in Fig. 48. 
It is to be understood that such lines of sewing material sewing 
the layers together may extend in spaced-apart fashion over 
substantially all of the surface of the layers with any desired 

25 spacing between lines of sewing material. It is also within the 
scope of this invention for the sewing material to be in lines that 
are generally parallel to the sides of the screening layers, as 
shown; for the sewing material lines to extend diagonally across 
the screening material; for the sewing material lines to be at an 

30 angle other than diagonal across the screening material; and/or for 
lines of sewing material to intersect, forming any desired pattern 
including, but not limited to, a pattern corresponding to shapes 
formed by members of a lower supporting mesh, structure or plate. 
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Such lines of sewing material may also be used to join together 
either layers 2 and 3, 2 and 4, and/or layers 3 and 3004. 
187. Lines of sewing material 19 and 12 sew together the plate 

1 and the layers 2, 3 and 4. The lines 19 and 12 may take any of 
5 the forms and positions described above for the lines 14, 16. In 
one aspect "edge stitching" may be used to sew screening material 
to the plate. It is also within the scope of this invention to sew 
one, two, three or more layers of screening material to a frame 
that supports the screening material. 

10 188. The sewing material used to sew together any two or more 

layers of screening material and/or mesh, or any support structure 
or plate and one or more layers of screening material may be any 
suitable known sewing material, including, but not limited to, 
thread, wire, yarn, string, twine, cord, and filament line (any of 

15 which may be mono- or multi- strand or filament with different or 
similar strands or filaments in multi-component sewing material) . 
Such sewing material may be made, e.g., of natural, plastic, or 
synthetic thread, yarn, cord or wire materials; composite 
materials; polymer ( s) ; elastomer (s) ; rubber; phenolic resin (s) ; 

20 metal (including but not limited to steel, stainless steel, bronze, 
brass, copper, zinc, aluminum and any combination or alloys of 
them) ; KEVLAR ™ material; and polytetraf luoroethylene or Teflon ™ 
material — any of which may be coated with plastic, metal, polymer, 
elastomer, or resin. Sewing material of any cross-sectional 

25 surface area and/ or cross-sectional shape (or of any suitable 
diameter) may be used. Different sewing materials may be used for 
different stitches and/or lines of stitches on a single screen or 
screen assembly. The needle (s) used may be any suitable known 
needle and may be made of any suitable metal, plastic, composite, 

30 and/or fiberglass material. In one particular aspect KEVLAR m 
thread with a diameter of .009 inches is used. In one particular 
screen using such KEVLAR m thread there are three layers of 
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screening material sewn together. 

189. The sewing together of any two or more items may be done 
according to the present invention by hand, with a manually 
operated sewing device or machine, or with any automatic sewing 

5 machine. Any known sewing stitch or pattern may be used. In 
certain aspects a sewing needle is used which is sized so that 
damage to the layers and/or support is minimized or eliminated. In 
one such aspect, a needle is selected of such size that it 
penetrates between and moves between adjacent wires or screen 
10 components rather than making a dent, gouge, gash, tear or recess 
in a wire (or screen component) of a screen and rather than 
breaking or weakening a wire of a screen. 

190. Any stitch or line of sewing material may, optionally, be 
deleted from the screen assembly 10 (or from any sewn screen 

15 assembly disclosed herein) . It is within the scope of this 
invention to delete all lines 14, 16 and all lines sewing together 
the layers of screening material 2, 3, 4 and to rely on the lines 
19, 12 and others spaced-apart from them that sew together all of 
the layers of screening material and the plate 1. Alternatively 

20 between lines like the line 19, lines like the line 14 may be used 
to hold the layers 2-4 together (and likewise for lines like 12 
and 16) . 

191. U.S. Patent 4,575,421 refers to an adhesive or bonding 
that secures parts together. The screen 10 may be made with no 

25 such adhesive or bonding. Alternatively, such adhesive (e.g., but 
not limited to, glue or epoxy) or bonding may be used in addition 
to any sewing material described above; or a combination of one or 
more spaced-apart lines of sewing material and adhesive between 
and/ or on or beneath such lines may be used. In one aspect the 

30 layers 2-4 may be adhesively secured together and lines like the 
lines 19 and/or 12 used to sew the layers to the plate 1, or the 
layers 2-4 are sewn together and then adhesively secured to the 
plate 1. Any two or more metal layers and/or plate may be sintered 
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together over a portion or over substantially all of this area. 
One or more separate, individual stitches or knots of sewing 
material may be used instead of a line of a continuous thread, etc. 
for any line of sewing material described herein. 
5 192. Figs. 46A and 46B show a heated platen apparatus for 

use in methods described above with an upper movable heatable 
member 91 and a tray, bed or support 92 on which screen assembly 
layers and frame (or plate) are positioned. The member 92 is 
movable by a moving apparatus 93 shown schematically in Figs. 46A 

10 and 46B. Alternatively, the tray 92 can be heated with or without 
heating the member 91. 

In one particular aspect of such a method to produce such a 
screen assembly, a two layer screen combination with a layer of 160 
mesh and a layer of 180 mesh, both stainless steel wire meshes, is 

15 produced by sewing the two layers together according to the present 
invention with a stitch pattern according to the present invention, 
including, but not limited to, with a lock stitch. A layer of 
coarse mesh (20 mesh, stainless steel) with one, two or more 
lengthwise glue beads (in one aspect, four equally spaced-apart 

20 glue beads from one side to the other, straight or in a curved 
shape as viewed from above; and in one aspect a plurality of glue 
beads about 3 1/16" apart or about 1 11/32" apart) (produced by a 
glue machine according to the present invention) is placed on top 
of the two finer mesh layers in a heated platen and a tubular frame 

25 made of carbon steel with four sides and a plurality of crossbars 
(e.g., but not limited to, nine spaced-apart) is placed on top of 
the coarse mesh, the tubular frame coated with semi-cured epoxy 
material, e.g., but not limited to as described in U.S. Patents 
6,267,247; 6,290,068; and 5,876,552, all incorporated fully herein 

30 for all purposes. The platen is closed and the components are 
heated at about 450°F for about 10 to 18 minutes. The resulting 
screen assembly is removed from the platen and allowed to cool. 
Optionally, only one fine mesh layer is used. Optionally, heating 
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and/ or preheating for any step of any method herein can be 
accomplished in an oven. Optionally, the coarse mesh layer is 
first joined to the two layers of screening material and then the 
resulting three layer combination is joined to a frame or support. 

5 

193. In conclusion, therefore, it is seen that the present 

invention and the embodiments disclosed herein and those covered by 
the appended claims are well adapted to carry out the objectives 
and obtain the ends set forth. Certain changes can be made in the 

10 subject matter described, shown and claimed without departing from 
the spirit and the scope of this invention. It is realized that 
changes are possible within the scope of this invention and it is 
further intended that each element or step recited in any of the 
following claims is to be understood as referring to all equivalent 

15 elements or steps. The following claims are intended to cover the 
invention as broadly as legally possible in whatever form its 
principles may be utilized. 
What is claimed is: 
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